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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 

The following Special Courses of Instruction will be given 
during the Autumn Term, 1916 :— 

THE THEORY AND APPLICATIONS OF 
MATHEMATICAL STATISTICS. 
By E. C, SNOW, M.A., D.Se. 

A course of 10 lectures on the modern mathematical 
methods of dealing with statistical data in social, educational, 
economic and medical problems, suitable to teachers and 
students of economics. Opportunity will be given to students 
to take up problems on their own account, and assistance and 
direction will be given for such work. 

Wednesdays, from 5.30 to 6.30 p.m, 


The first lecture of the course will be given on Wednesday, 
October 4, 1916. 


THE‘METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS AND THEIR APPLICATION TO 
CHEMICAL AND PHYSICAL PROBLEMS. 

: By R. S. WILLOWS, M.A., D.Sc. 

A course of 10 lectures for those engaged in Chemical and 
Electrical Industries and students of Physical Chemistry, in 
which the subject will be treated more as a means of Chemical 
and Physical investigation, rather than from the mathema- 
tician’s standpoint. 

The standard of mathematics required on joining the class 
will not go beyond an elementary knowledge of Algebra. 

Friday evenings, 7 to 8 p.m. 


The first lecture of the course will be given on Friday, 

October 6, 1916. 
Detailed syllabus of the courses may be had upon applica- 

tion at the Office of the Institute, or by letter to the PRINcIPAL. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal—Cuaries A. Keane, D.Sc., Ph.D., F.1.C. 


CHEMISTRY— 
A. Keane, D.Sc., Ph.D., 
H. J. S. Sanp, D.Sc., Ph.D. 
G. F. B.Sc. Ph.D., F.I.C. 
PHYSICS— 
R. Witiows, M.A., D.Sc. 
F. J. Hartow, B.Sc., A.R.C.S. 
F. W. Hitt, B.Sc. 
MATHEMATICS— 


E. C. Snow, M.A., D.Sc. 
H. G. Dixon, M.A. 


EVENING CLASSES IN CHEMISTRY, PHYSICS and 
MATHEMATICS designed to meet the requirements of those 
engaged in Chemical and Electrical Industries and in trades 
associated therewith. 

The Institute contains well-equipped laboratories in which 
every facility is provided for 

Advanced Practical Work and Research 
both in the afternoon and evening. 

A full curriculum for the B.Sc. examination of London 
University in Physics, Chemistry and Mathematics is provided 
under recognised teachers of the University. 


New Session begins Monday, September 25th. 


For details of the courses apply at the Office of the | 


Institute or by letter to the Princrpa.. 
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eneral education or for the Examinations of the London and other 
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Students are admitted either as Regular or Occasional Students. Several 
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s — Laboratories of the College are open to post-Graduates and Research 
tudents. 
The following are the Departments under the charge of the various 
Professors, assisted by the Junior Staff :— 
(he A. F. Wurre, M.A, 


Mathematics Prof. J. W. Nicnotson, M.A., D.Sc. 


Physics Prof. O. = F.R.S. 
: Prof. H. Jackson, F.1.C., F.C.S. 
Chemistry A.W. Crosstev, DiSe., 
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Zoology ... ins .. Prof. ArTHUR Denpy, D.Sc., F.R.S. 
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Prof. W. D. Hatuisurton, M.D., LL.D, 
Physiology FR 


Psychology Dr. W. Brown, M.A., M.B. 
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THE MANCHESTER MUNICIPAL 
SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


Principat: J. C. M. Garnett, M.A. (late Fellow of Trinity 
College, Cambridge). 


The Prospectus, forwarded free on application, gives particulars of the 
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in H.M. Forces. 
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ST. JOHN STREET, LONDON, E.C. 


ENGINEERING DAY COLLEGE. 

Full Day Courses in the Theory and Practice of Civil, Mechanical, and 
Electrical Engineering will commence on Monday, October 2, 1916. The 
Courses in Civil and Mechanical Engineering include specialisation in Auto- 
mobile and Aeronautical Engineering, and those in Electrical Engineering 
include specialisation in Radio-Telegraphy. 

Entrance Examination on Tuesday and Wednesday, September 26 and 
27, 1916. These courses include periods spent in commercial workshops, and 
extend over four years. They also prepare for the Degree of B.Sc. in 
Engineering at the University of London. Fees £15 or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for 
competition at the Entrance Examination in September, 1916. 


: TECHNICAL OPTICS. 

Full and Part Time Courses in all branches of this important department 
of Applied Science will be given in specially equipped laboratories and 
lecture rooms. Ax Aitchison Scholarship (value £30) will be offered in 
this department at the Entrance Examination. y 

Full particulars as to fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Institute or on application to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


EDINBURGH &.EAST OF SCOTLAND 
COLLEGE OF AGRICULTURE. 


SESSION 1916-17. 

The WINTER SESSION begins on TUESDAY, OCTOBER 10. 

The DAY CLASSES, in conjunction with certain University Classes, 
provide full courses of instruction in Agriculture, Horticulture, and Forestry. 

Full particulars of Courses and Classes, and also of Bursaries tenable at 
the College, are given in the Calendar, copies of which may be obtained on 
application. 

All the College Courses are open to Women Students. 

ALEXANDER M'CALLUM, M.A,, LLLB., 
Director and Secretary. 
13 George Square, Edinburgh. 
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THE UNIVERSITY OF SHEFFIELD. 
OPENING OF SESSION 1916-17. 
The Session OPENS as follows :— 
DAY CLASSES. 
FACULTY OF APPLIED SCIENCE... September 25 
FACULTY OF ARTS «. October 4 
FACULTY OF PURE SCIENCE Octeber 4 
FACULTY OF ove October 4 
FACULTY OF LA October 4 
DEPARTMENT OF ARCHITECTURE October 4 
EVENING CLASSES. 


FACULTY OF APPLIED SCIENCE... September 25 


FACULTY OF ARTS ina as Octob=r 9 
FACULTY OF bing SCIENCE October 9 
FACULTY OF LAW October 9 
DEPARTMENT OF ARC? ‘ITECT URE October 9 


Prospectuses may be had free on aplication. 
W. M. GIBBONS, Registrar. 


THE UNIVERSITY OF SHEFFIELD. 
EDGAR ALLEN SCHOLARSHIPS 


The following ENTRANCE SCHOLARSHIPS, each of the value of 

£100 per annum, and tenable for three years, are offered :— 

(a) TWO SCHOLARSHIPS, open to men and women who will not have 
completed their 2oth year at the beginning of the University Session 
in which they enter the University. 

(6) TWO SCHOLARSHIPS, restricted to the ‘‘sons of workmen 
earning daily or weekly wages and foremen of workmen and 
managers.” 

An examination for the above Scholarships will be held in December 

next, and entries must be sent to the REGisrRAR by October 31. 
Full particulars of these Scholarships may be obtained free from 
W. M. GIBBONS, Registrar. 


THE UNIVERSITY OF SHEFFIELD. 


COURSES are held and DEGREES are awarded in the os 
Faculties: ARTS (including Architecture), PURE SCIENCE, MEDI- 
CINE, LAW, APPLIED SCIENCE (including Engineering, Metallurgy, 
Mining, and Glass Technology). 

The SESSION 1916-17 commences OCTOBER 4, 1016. 

Entrance and Post-Graduate Scholarships are awarded each year. 

Prospectuses, giving full information, may be obtained from 

W. M. GIBBONS, Registrar. 


THE ROYAL TECHNICAL COLLEGE, 
GLASGOW. 


SESSION 1916-17 BEGINS on SEPTEMBER 26. 

The Diploma of the College is granted in the following Departments :— 
Civil Engineering, Mechanical Engineering, Electrical Engineering, 
Mining, Naval Architecture, Chemistry, Metallurgy, Building, Textile 
Manu acture, Dyeing, and Sugar Manufac ture. A Course for a Joint 
Diploma in Architecture has been arranged in conjunction with the Glasgow 
School of Art. 

The Diploma Course extends over either three or four Sessions, and the 
average fee per Session is £12 125. 

The College is affiliated to the University of Glasgow, and the Degrees 
of the University in Engineering and Applied Chemistry are open to its 
students. 

Full Courses of Instruction are also provided in the Schools of Navigation, 
Wireless Telegraphy, and Bakery. 

The Calendar (price 1s., by post rs. 4d.) and Prospectuses (free) will be 
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THE UNIVERSITY OF SHEFFIELD. 
DEPARTMENT OF GEOGRAPHY. 

A TEMPORARY LECTURER is required in the Department of 
Geography for the Session 1916-17, in the absence of the Lecturer on War 
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undersigned. 
W. M. GIBBONS, Registrar. 
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By G. A. BURLS, M.Inst.C.E. 
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NOW READY. Serconv Epition. In Crown 8vo. Cloth. With 75 
Illustrations. Pp. i-xiv +163. Price 48. net. 


SCIENCE IN THE SMITHY AND 
FORGE. 


By W. H. CATHCART, M. Iron and Steel Inst. 


Edited by J. E. STEAD, D.Sc., F.R.S. _ Prefatory Note by 
Prof. A. BARR, D.Sc., LL.D. 


“ Full of charm, of interest and of real utility."—Vature. 


EIGHTEENTH EpITion, Revised. Re-set. Pp. i-xii + 367. 
rice 68. net. 
PRACTICAL SANITATION: 
A HAND-BOOK FOR SANITARY INSPECTORS AND OTHERS 
INTERESTED IN SANITATION. 
By GEORGE REID, M.D., D.P.H. 
‘*Tt will not be long before a reprint is necessary, owing to the general 


excellence of the work as a whole, and the popular figure at which it is 
published.” —Plumber and Decorator. 


NEARLY READY. Tuirteextu Epition, Revised. Pp. i-xvi + 470 
(x00 page increase). With numerous Diagrams. Cloth. 


A TREATISE ON MINE-SURVEYING. 
For the use of Managers of Mines and Collieries, Students 
at the Royal School of Mines, &c. 

By BENNETT H. BROUGH, Assoc.R.S.M., F.G.S. 
Revised and Enlarged by H. DEAN, B.Sc., A.R.S.M. 
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A SYSTEM OF PHYSICAL CHEMISTRY. 


A System of Physical Chemistry. By Prof. W. C. 
McC. Lewis. Two vols. Vol. i., pp. xiv+ 
523. Vol. ii., pp. vii+552. (London: Long- 
mans, Green and Co., 1916.) 9s. net each vol. 

chemistry in the present-day sense 

of the term may be said to date from 1887, 

the year in which Ramsay came to London, 
Ostwald was appointed to the chair in Leipzig, 
and the Zeitschrift fir physikalische Chemie was 
founded by Ostwald and van’t Hoff. Although 
many pioneers, amongst whom may be mentioned 
Deville, Debray, Guldberg and Waage, Gibbs, 
Horstmann, Berthelot, Thomson, Harcourt and 
Esson, Gladstone, Le Chatelier, and Lemoine had 
prepared the way for the new development in 
chemical science, it was the combined influence of 
van’t Hoff, Arrhenius, Ostwald, and Ramsay that 
gave direction and strength to the new current of 
thought and research. 

It is a remarkable fact that during this period 
of nearly thirty years the English-speaking 
peoples of the world have had to depend chiefly on 
works written in German, or their translations into 
English, for the accepted standard treatises on 
the subject. The “Lehrbuch” of Ostwald, the 
“Theoretische Chemie ” of Nernst, and the “ Vorle- 
sungen ” of van’t Hoff were for many years with- 
out a serious competitor. A change in this state 
of affairs was brought about by the appearance of 
the excellent series of “Text-books of Physical 
Chemistry ” edited by Sir William Ramsay. But 
as these were mostly in the nature of special 
treatises on different branches of the subject, the 
student desirous of obtaining a compact and 
rounded, and at the same time fairly comprehen- 
sive, view of physical chemistry as a whole had 
still to have recourse to the works previously men- 
tioned. Yet none of these was entirely satisfac- 
tory. Ostwald’s “Lehrbuch,” though unexcelled 
in its historical treatment of the subject, was too 
cumbrous, was marred by its author’s unfortunate 
attempt to “energeticise thermodynamics, and 
has not been kept up to date. Nernst’s otherwise 
excellent treatise repelled the student by its open- 
ing chapters, which presented the subject of 
thermodynamics in a Helmholtzian form un- 
familiar to English students, but so generalised, 
so condensed, and so careless in reasoning that 
few students could separate the gold from the 
dross. Finally, the lectures of van’t Hoff, though 
the work of a master-hand, scarcely covered the 
required field of study in a sufficiently comprehen- 
sive manner. 

The present work, which appears as the latest 
volume of Sir William Ramsay’s series of text- 
books, differs radically from its predecessors 
inasmuch as it essays to present the reader with a 
fairly comprehensive “ System of Physical Chemis- 
try.” In this respect it is worthy of especial con- 
sideration and attention. It may be said at once 
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that in its arrangement of matter, lucidity of style, 
and comprehensive unity of design it is destined 
to become the standard general treatise on the 
subject of physical chemistry for English-speaking 
students. 

The frontispiece consists of a table indicating a 
“philosophical” classification of the subject. 
This is very interesting, and will be of great 
service in giving the student a reasoned survey of 
the field to be traversed. The main division is 
into systems in equilibrium and systems not in 
equilibrium. The subdivision of these is based 
partly on the nature of the subject-matter and 
partly on the method of treating it. This want of 
uniformity in the system of classification is, how- 
ever, no defect, as it corresponds to the natural 
development of science. The author is to be con- 
gratulated on this emphasising of the philosophi- 
cal aspect of his subject, an aspect which is all too 
frequently ignored by the authors of scientific 
treatises. For practical purposes the work is 
divided into two volumes. Vol. i. deals with the 
subject from the classical kinetic-molecular point 
of view. Vol. ii. is divided into two parts, part i. 
being entitled ‘Considerations based upon 
Thermodynamics,” and part ii. ‘Considerations 
based upon Thermodynamics and _ Statistical 
Mechanics.” 

This method of division has a philosophical and 
historical as well as a practical didactic basis. As 
Perrin has pointed out in the beautiful preface to 
“Les Atomes,” there are two methods by means 
of which the human mind advances in its under- 
standing of the external world. In one case “on 
généralise des résultats d’expérience, mais les 
raisonnements ou les énoncés ne font intervenir 
que des objets qui peuvent étre observés ou des 
expériences qui peuvent étre faites.” This is 
essentially the method of the “classical” thermo- 
dynamics, on which so much of the science of 
physical chemistry is based. But there is also 
another method—‘“deviner 1l’existence ou _ les 
proprictés d’objets qui sont encore au dela 
de notre connaissance, expliquer du visible com- 
pliqué par de Vinvisible simple, voila la forme 
d’intelligence intuitive a laquelle, grace 4 des 
hommes tels que Dalton ou Boltzmann, nous 
devons 1|’Atomistique.” It is to this that we owe 
not only the beginnings of chemical science, but 
also the latest advances. The trend of modern 
physical chemistry is largely in the direction of 
“ Atomistique.” 

The author’s presentation of the subject has also 
an important didactic advantage. Students in- 
variably find chemical thermodynamics difficult, 
but read with comparative ease an exposition 
based on a simple kinetic-molecular method of 
treatment. In vol. i. they will find the latter, 
enlivened and brought up to date by an account 
of the work of Einstein, Perrin, and Svedberg on 
“molecular reality,” and a discussion of the elec- 
tron theory of.matter, the structure of the atom, 
and the transmutation of the elements. Part i. 
of vol. ii. contains a good account of the thermo- 
dynamical treatment of chemical problems, includ- 
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ing the application of thermodynamics to electro- 
chemistry, and the “Nernst Theorem.” In 
part ii. the author discusses photo-chemistry, 
the theory of radiation, and the application of the 
theory of Quanta to the problems of photo- 
chemistry, radiation, and the kinetic theory of 
matter. These highly important aspects of what 
one might term the “newer physical chemistry ” 
are dealt with in a very simple and clear fashion, 
and this part of the book will be exceedingly valu- 
able to students of chemistry. 

During the last decade the scope and import- 
ance of physical chemistry have become enor- 
mously increased. To write within moderate 
compass a good text-book on the subject has 
become a task of rapidly increasing difficulty. 
Nevertheless Prof. Lewis has achieved this task 
with an admirable success. One might say of 
him, “Jeunesse savait, jeunesse pouvait.” 

F. G. Donnan. 


THE FLORA OF ALL AFRICA. 


The Flowering Plants of Africa: An Analytical 
Key to the Genera of African Phanerogams. 
By F. Thonner. Pp. xvi+647. (London: 
Dulau and Co., Ltd., 1915.) Price 15s. net. 
HE work under notice is a translation of the 

author’s “Die Bliitenpflanzen Afrikas,” 
which appeared in 1908, The preface is dated 


Vienna, Austria, 1913, and the work was issued by | 


the Burleigh Press, Bristol, in 1915. Dr. A. B. 
Rendle revised the translation, which includes 
“diagnostic characters of the genera, the approx- 
imate nuinber of African species described up to 
the end of the year 1910; their geographical dis- 
tribution, their uses, and their more important 
synonyms.” So far as tested, it is up to the date 
named; but six years’ additions are very con- 
siderable, Kew alone having published at least 
300 new species, leaving new genera out of the 
question. But comprehensive compilations neces- 
sitate supplements if they are brought as nearly 
as possible up to date of publication; and Thonner 
gives six pages of corrections and additional 
genera, chiefly from the years 1911 and 1912. 

The descriptive part of the work occupies about 
550 pages, and the general distribution of the 
genera enumerated is set forth in a_ statistical 
table. It should be understood that only families 
and genera are described, and the classification is 
Englerian. The area embraced includes all the 
African islands, from the Azores to Tristan da 
Cunha, and Socotra, the Mascarenes, and Mada- 
gascar to Kerguelen. And the geographical 
divisions of the mainland are physical rather than 
political. Thonner’s enumeration and estimates 
afford a record of 226 families of flowering plants 
indigenous in the African region, and represented 
therein by 3551 genera and 39,800 species, or say 
40,000. His estimate for the world is 10,055 
genera, with a total of 144,500 species, and his 
figures are certainly not too high. The table also 
shows the numbers for North, Central, and South 
Africa, and the Malagasy Islands. 
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Other features of the book are: a condensed 
bibliography, a glossary, indexes to the popular 
and botanical names, and a list of the plates. 
and the abbreviations of authors’ names. The 
plates are excellent, and represent members of 150. 
families, and the letterpress is clear and idiomatic. 
Wherever possible the author has chosen as dis- 
tinctive characters such as are visible to the naked 
eye in a plant in flower. First comes a key to the 
families, followed by descriptions of the same, and 
under each a key to its genera, including a con-. 
siderable number of introduced plants. The plan 
and scope of the work have been somewhat fully 
explained, because that seemed a more useful 
course than a technical criticism. Its full value 
can only be determined by actual use; but an ele- 
mentary knowledge of external morphology and 
descriptive terminology would be necessary and 
sufficient to enable the student to understand the 
treatment of the subject. As a book of reference 


| only it answers many interesting questions. 


W. Bottinc HEMSLEY. 


CHRISTIANITY IN PARTIBUS. 


The Nestorian Monument in China. By Prof. 
P. Y. Saeki. Pp. x+342. (London: Society 
for Promoting Christian Knowledge, 1916.) 


Price ros. 6d. net. 


HIS volume deals with one of the most inter- 
esting romances of literature ever known. 
The story has often been told before; but it will 
bear repetition, on the chance of reaching some 
whose reading may have lain in other directions. 
The Christian religion, under the guise of what 
is now known as the Nestorian heresy, was 
carried to China early in the seventh century a.D. 
by a mission dispatched under the auspices of 
adherents who had been for some time seeking 
in the Far East the development which was denied 
to them in the West. Nestorius had been ap- 
pointed Patriarch of Constantinople in a.p. 428, 
but in an evil moment for himself he conceived 
the idea that all difficulties as to Christ’s birth 
would vanish if it were understood that He had 
distinct human and divine persons. For this he 
was deposed in 431, and a few years later he 


disappeared. 


Nestorianism survived its founder for many 
centuries. Reaching China in the year 631, its 
advance was so rapid that by 635 Nestorian mis- 
sionaries were allowed to settle at the capital, 
where for a couple of centuries they enjoyed 
Imperial protection and even patronage. In 781 
the Nestorian Church of the day set up a huge 
stone tablet, more than g ft. in height, more than 
3 ft. in breadth, and about a foot thick. On this 
tablet an inscription was carved, in Chinese and 
Syriac, explaining and glorifying the Christian 
religion, and celebrating the praises of the great 
and good Emperors who had permitted this teach- 
ing to take root and flourish. For flourish it un- 
mistakably did, and so it was found in the 
thirteenth century by Marco Polo. Then, during 
the fourteenth century, it faded away, leaving no 
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trace of any kind that it had ever existed. There 
is no mention of Nestorianism in the Chinese 
dynastic histories; no mention of it in any of the 
contemporary or later Chinese authors whose 
writings have covered every department of litera- 
ture. Nor should we now know anything of the 
early advent of Christianity in China but for an 
extraordinary accident. In 1625 it came to the 
notice of Catholic missionaries that the tablet 
above described, and of which all knowledge had 
long been lost, had been unearthed somewhere 
near the old capital, at which we now know from 
the tablet that Christianity had flourished as above 
stated. The tablet was denounced as a Jesuit 
forgery by Voltaire and others, but for a long 
time there has not been the slightest doubt of its 
genuineness, and this point is somewhat laboured 
by Prof. Saeki, who thinks that it “has been pre- 
served by the Divine Providence to reveal to us 
the true condition of the spiritual side” of China 
between A.D. 618 and 

Prof. Saeki’s work is divided into three parts. 
The first part gives a general history of Nes- 
torianism, especially in relation to the Far East, 
and the full story of the tablet, not omitting the 
attempt of Mr. Frits Holm in 1907 to carry it 
away to America. This enterprising traveller had 
to be content with a replica, now in the Metro- 
politan Museum, New York. Prof. Saeki men- 
tions a second replica, “which stands to-day at 
the top of Mt. Koyd, the Holy Land of Japan,” 
where, we are told, “it was dedicated, with full 
Buddhist ceremonial, on Sunday, October 3, 
1gir.”’ 

The second part of the book—the translation 
of the inscription—is the least satisfactory, though 
it is just there that improvement would be most 
welcome. A single example must suffice. In the 
description of the Messiah we read (p. 164): 
“Hanging up the bright Sun, He swept away the 
abodes of darkness.” This, of course, is unin- 
telligible. The Chinese text means, “He was 
hung up, a bright sun, in order to prevail against 
the gates of hell ”’—a light to “lighten our dark- 
ness,” alluding to the Crucifixion. 

The notes on the text which form the third 
part are interesting and in many cases valuable. 
OUR BOOKSHELF. 
Preservatives and Other Chemicals in Foods: 

Their Use and Abuse. By Prof. Otto Folin. 

Pp. 60. (Cambridge: Mass. Harvard Univer- 

sity Press. London: Oxford University Press, 

1914.) Price 2s. 6d. net. 

Pror. Fo uin’s lecture is a judicious and temper- 
ately expressed statement of-the arguments for 
and against the use of preservatives in foods, but 
it adds little or nothing to our knowledge, and will 
scarcely tend towards forming a sound public 
opinion. He who seeks for an ex cathedra state- 
ment whether the addition of “chemicals” should 
be permitted to food at all, and if so, what alone 
should be tolerated, will find nothing in the way 
of definite pronouncement and not much in the 
way of light or leading. The author apparently 
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halts between two opinions. He is constrained to 
admit that modern conditions of food supply would 
seem to require the use of such substances. They 
have been forced upon the community as a com- 
mercial necessity, and the consumer is powerless 
to resist. 

The uncertain attitude of the author, however 
disappointing it may be to his readers, is at least 
intelligible. The fact is, no one is in a position to 
dogmatise on the subject, for as regards certain 
of the chemical products which are capable of 
retarding or preventing the decomposition of ali- 
mentary substances we have no positive know- 
ledge concerning their action on the economy. 
Nor is it easy to obtain this knowledge. The 
usual argument that if they retard or prevent the 
action of the enzymes or bacteria which are con- 
cerned in the decomposition or decay of food they 
will equally inhibit the action of those agencies in 
effecting its digestion, begs the question and is 
unsound. Age, idiosyncrasy, condition of health, 
and a number of other circumstances affect the 
matter : what is toxic to one person is harmless to 
another. This is true of food itself, even in the 
absence of all preservatives. The aphorism of 
caveat emptor affords little comfort to the con- 
sumer, but in the present condition of matters it is 
all that can be offered him; yet it is at least due 
to him to know whether the food he buys is “ pre- 
served,” and if so, what preservative and how 
much of it has been employed. But this is pre- 
cisely the kind of information that purveyors of 
food decline to supply except under pressure of 
legal pains and penalties. 


The Bearings of Modern Psychology on Educa- 
tional Theory and Practice. By Christabel M. 
Meredith. Pp. 140. (Constable and Co., Ltd., 
1916.) Price 1s. 6d. net. 

Tue author’s aim has been “to give a_ brief 
account of some portions of recent psychological 
work which have had and are likely to have a 
special influence on education.” Part i. of the 
little book is devoted mainly to genetic psycho- 
logy, part ii. to certain special observational and 
experimental studies. Within her limits Mrs. 
Meredith has done distinctly useful work, choosing 
her topics with discretion and treating them in a 
competent and serviceable way. Her sketch of 
the child’s mental development is based largely 
upon the psychological work of McDougall and 
Shand, whose ideas she has used skilfully in inter- 
preting the outstanding phenomena of the nursery, 
the playground, and the class-room, with all of 
which she shows a sound first-hand familiarity. 
In a well-written chapter on “Experiment in 
Education” she brings out, by apt illustrations, 
the complexity of the problems which the labora- 
tory method has to face, showing why its results 
must always be used with caution and at the same 
time that they are indispensable to progress. The 
final chapter on adolescence contains wisdom for 
parents as well as for teachers. The omission, in 
so slight a treatise, of a short list of books for 
further reading is a defect which should be 
remedied in a second edition. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


The Group Vermidea. 


A RECENT number of Nature (August 24, 1916, 
Pp. 525) contains a notice of a work on Nematoda, 
which are described as **a group of Vermidea which 
presents great difficulties from a systematic point of 
view, and has therefore been less investigated than 
other groups of Vermidea.” It may perhaps be asked 
what is the justification for this ‘use of the term 
Vermidea.” 

In vol. v. (1897) of Delage and Hérouard’s well- 
known “Traité de Zoologie Concréte’’’ it is pointed 
out (p. 1) that Schulgin and Pruvot had independently 
suggested the replacement of the denomination 
[=Brachiopoda+Polyzoa] by Ver- 
voides,” on the ground that the affinities of this group 

with the worms rather than with the Mollusca. 

s idea appeared a happy one to Delage and 
hh -.ard, who proposed to add to the group thus 
co’ tuted certain small groups which they believed 
to . ve a real though distant affinity to the Polyzoa or 
to the Brachiopoda. The groups thus added are the 
Gephyrea (Priapulida, Sipunculida, and Echiurida), 
the Axobranchia (Vermiformiz [=Phoronidea] and 
Pte:obranchiz), and the Trochelmia (Rotiferia, Gas- 
trotrichiz, Kinorhynchia, and Chztognathia). These, 
with the Bryozoaria [=Polyzoa] and the Brachiopodia, 
constitute the enlarged embranchement, which now 
appears as the ‘“ Vermidea.”’ On p. 327 it is stated 
that the Vermidea ‘sont liés entre eux par des 
affinités réelles’’; and the Platyhelminthes, the Nema- 
toda, and the Annelida are definitely excluded from 
this association. 

Up to and including vol. xlii., for 1905, the Zoological 
Record included most of the groups of ‘‘Worms” 
under the designation ‘‘ Vermes.’’ In vol. xliii., the 
first which was issued as a volume of the International 
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Catalogue of Scientific Literature, ‘‘Vermidea”  re- | 


places ‘‘Vermes,’’ and includes (1) Platyhelminthes, 


Nemertinea, Mesozoa; (2) Nemathelminthes; (3) 
Chetognatha, Rotifera, Gastrotricha; (4) Archian- 
nelida, Polychzta, Oligochzta, Gephvrea, Phoro- 


nis, and Hirudinea; and to these may be added Ptero- 
branchiata, which appears in the Contents, p. xii., 
though not in the formal list given at the beginning 
of the detailed account of the literature of these forms. 
I am not aware what was the authority for this use 
of ‘‘ Vermidea”’; but it may be noted that it omits the 
Polyzoa and the Brachiopoda, the two central groups of 
Delage and Hérouard’s phylum; and that it includes 
the Platvhelminthes, Nemathelminthes, and Annelida, 
three g oups which were expressly excluded by those 
author. The group ‘“ Vermidea” of the Zoological 
Record is thus absolutely different from that of the 
“Traité de Zoologie Concréte.’’ Not only does the 
propriety of so revolutionary a change seem question- 
able, but one may well ask in what way was the new 
departure an improvement on the old group ‘“‘ Vermes,” 
_ which was admittedly an assemblage of forms which 
have no demonstrable affinity to one another. It is 
not possible to say much more for the grouping than 
that the majority of forms thus associated are inverte- 
brates having a shape suggested by the term ‘“‘ worm,” 
or, in other words, that they are longer than they 
are broad. 
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I do not desire to discuss the validity of Delage and 
Hérouard’s phylum, although I am by no means con- 
vinced that the groups included in it are allied to one 
another. But in the sense in which it was defined in 
1897 it indicated an attempt to advance the classifica- 
tion of animals. The procedure adopted by the 
Zoological Record appears to me to have nothing to 
recommend it. There is no doubt some convenience, 
from the point of view of the recorder, in dividing 
the animal kingdom into a small number of com- 
prehensive groups. If the forms under consideration 
were described as ‘‘ worms"’ it would be an admission 
that the name of the group was adopted merely for 
motives of convenience. The term ‘‘ Vermes”’ was no 
doubt rightly rejected, since most zoologists would 
agree that it has no more claim to a permanent place 
in literature than has ‘“ Radiata,” another assemblage 
which included animals possessing a type of symmetry 
which in itself is not now regarded as_ necessarily 
indicating affinity to other animals similarly provided. 
The use of ‘‘ Vermidea”’ in the sense of the Zoological 
Record can only be described as pseudo-scientific. It 
is not only no improvement on ‘‘ Vermes,"’ but its sub- 
stitution for that term is misleading, as suggesting 
that it is a more natural group than the one which 
it replaced. Sipney F. Harmer. 

British Museum (Natural History) 

August 27. 


The Refractometry of Lenses. 


It may be of value to opticians and others to know 
of a method by which the refractive indices of irregular 
or unpolished pieces of glass, lenses, or prisms, can 
be found fairly accurately—i.e. to 1 in the fourth 
decimal place. 

The specimen is immersed in a mixture of carbon 
disulphide and alcohol contained in a prism cell having 
refracting sides of optically plane glass; this cell is 
used on the table of a spectrometer. 

By altering the proportions of the two liquids, the 
refractive index of the mixture can be made equal to 
that of most specimens. This is easily done by ob- 
serving the image of the slit refracted through the 
system. The finest adjustment of proportion takes 
place automatically through unequal evaporation. 

The important prevision is that the liquid must be 
mechanically stirred; this can be done by a small 
‘“‘propellor”’ blade driven by a motor, which must be 
quite separate from the spectrometer to obviate vibra- 
tion. 

At the proper moment the angle of minimum devia- 
tion is taken, and the refractive index calculated out 
in the usual way. 

The method has given excellent results for refractive 
index and dispersion on a number of varying speci- 
mens. It should prove of use for copying optical 
systems. The method is at present being developed, 
and full details will be published shortly. 

L. C. Martin. 

Imperial College of Science and Technology, 

South Kensington, London, S.W., August 23. 


An Oil Drive for Equatorial Telescopes. 

Tue drive, or oil, regulator under consideration is 
the invention of Mr.’ G. H. Denison, of Hunslet 
Foundry, Leeds, past president of the Leeds Astrono- 
mical Society. The device has been attached to the 
pedestal which carries the 26-in. reflector, and is fitted 
on the south side opposite the driving clock. 

With the help of the accompanying photograph, the 
working of the device may be briefly described as 
follows :— 
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The binding screw (A) being free (or loose), the 
driving disc (B) is disengaged from the polar axis. 
On turning the winding-up wheel (C) the plunger (D) 
js drawn out of its cylinder (E), sucking oil into the 


* cylinder from the reservoir (F) through a valve. The 


winding-up has also turned the driving disc (B) and 
lifted the driving weight (G). When the winding-up 
is finished, the cylinder (E) is full of oil, which is 
imprisoned by the automatic closing of the valve from 
the reservoir (F). The oil is now under pressure, 
caused by the driving weight (G), and it can only get 
out of the cvlinder (E) back to the reservoir, through 
a hole, the size of which is controlled by the regu- 
lating screw (H). If the binding screw (A) is now 
screwed fast, the telescope will turn on its polar axis 
at the rate allowed by the regulating screw (H). 


An oil possessing a high flash point is suitable for 
this purpose, since the change in viscosity under 
different temperatures is then not much felt. A 
change in the viscosity causes the oil to pass through 
the valve at a correspondingly different rate. Hence 
it is necessary to adjust the valve to the local tempera- 
ture, which is done by setting the regulating screw 
according to the positions representing degrees of tem- 
perature, which are marked round the top of the oil 
reservoir. The regulator runs for three hours before 
re-winding, the oil, of course, being used over and 
over again. 

In a mechanism of this nature it is evident that the 
question of friction is of the first importance, and great 
care has been taken, first, to reduce the working 
friction to a minimum, and, secondly, to make the un- 
avoidable friction as constant as possible. The polar 
axis is therefore fitted with three sets of ball bearings 
(two axial and one thrust); the guide pulleys are also 
fitted with ball bearings, and the plunger is ground 
truly parallel and very smooth. 

The regulator is intended more especially for eclipse 
and visual work in general. There are slight errors of 
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motion which have yet to be overcome, and they 
render it difficult to keep a star on the wire; but by 
an additional contrivance which has yet to be adapted 
the errors in question might be reduced sufficiently to 
render the device suitable for stellar photography. 
SCRIVEN BOLTon. 
The Observatory, Bramley, Yorkshire, 
August 23. 


On the ‘ Wolf-note’’ of the Violin and ’Cello. 
In a letter to NATURE (June 29) on the wolf-note of 


| the violin and ’cello which has recently come to our 
| notice, Mr. Raman referred to a paper by one of us 


(G. W. W.) on the subject. We had anticipated being 
associated in a joint paper dealing more fully with the 


| results when the war put an end to the work. 


At the time when the preliminary results were pub- 
lished the cyclical variation in intensity of the wolf-note 
was provisionally attributed to the beating of the 
oscillations of the two tuned resonators, belly and 
string, ‘‘coupled’’ together by the bridge, and not to 
transitory beats, as perhaps justly inferred by Mr. 
Raman from the wording of the paper, it being 


| assumed that the strong reaction of the belly on the 
| string interfered with even bowing. But the later 


results we obtained could not be reconciled with such 


| a view, and we were seeking an explanation on the 


| minima in the belly records. 


lines of that now given by Mr. Raman. 

Thus further records of the wolf-note showed very 
clearly indeed the prominence of the octave at the 
Also simultaneous records 
of belly and string vibrations led, in the case of one 
’cello, to curves practically identical with those given 
by Mr. Raman, in which the maxima and minima of 
belly amplitude lag behind those of the string by a 
quarter of a cycle. With another ’cello of brilliant 
quality no appreciable lag appeared to exist, though 


| perhaps better photographs would have shown some. 
| Finally, the frequency in variation of intensity seemed 


to depend on the speed of the bow and not on the 
form of the bridge, which would affect the. degree of 
coupling. 

We take this opportunity of recording two other 
results obtained by us, which furnish still more 
evidence for the belief that the wolf-note is a pheno- 
menon accompanying maxirnum resonarice. They are 
worthy of record, because this interpretation of the 
effect is not that which is held generally by musicians 
and instrument-makers. 

The first was obtained in some experiments on ‘‘ the 
mute.” With the two ’cellos with which observations 
were made, the effect of loading the bridge with the 
mute was a reduction in pitch of the wolf, by 
an amount depending on the. form of the mute. 
Thus, with one heavy mute the pitch was lowered from 
G to D, and with a lighter mute from G to E. By 
blowing a cornet in front of the belly, it was found 
that the natural frequency of the belly was correspond- 
ingly lowered. 

The second was obtained when vibrations of the belly 
were set up by plucking a string. The transitory beats 
present in the early stages of a forced oscillation were 
very clearly shown. The G string was plucked to give 
a note within a few semitones of the wolf-note. After 
six or seven beats the belly took up the sinusoidal vibra- 
tion of the string, which persisted until the sound was 
no longer audible. Calculations of the natural period 
of the belly from the frequency of the beats led in each 
case to a period the same as that of the wolf-note and 
that given by the cornet. 

A. M. TYNDALL. 
G. W. Waite. 
University of Bristol, September 1. 
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BIRDS IN STUDIO AND ON THE 
HILLSIDE.* 


(1) “TSE second volume of Mr. Thorburn’s beau- 
tiful book includes the rest of the crows, 
the larks, the picarian birds, the diurnal birds of 
prey, the owls, cormorants, and some of the 
herons. Many of these are large birds, and it 
has not been possible to figure 
so many of them on one plate. 
Two species—the golden eagle 
and the eagle owl—have plates 
to themselves, and these are most 
beautiful pictures. Mr. Thorburn 
is very successful with owls, 
which must be most difficult birds 
to paint, and he is famous for his 
pictures of eagles. The golden 
eagle is drawn flying along a 
steep hillside and carrying a 
mountain hare. The author 
writes that when an eagle is fly- 
ing “the curious notched pinion 
feathers may be clearly seen, 
separated like the fingers of a 
hand.” This is well shown in the 
plate. The introduction of cer- 
tain striking plants which grow 
in the haunts of various birds is 
continued with most pleasing 
effect. Thus the Egyptian night- 
jar lies on the sand beside that 
thick, fleshy-leaved plant with 
large pink, yellow-centred flowers 
familiar to visitors to North 
Africa. The common nightjar is 
figured flying and thus displaying 
the curious white spots on the 
underside of the wing. As this 
volume includes the _ eagles, 
hawks, and falcons—favourite 
studies of the artist—the plates 
are, if anything, more pleasing 
than those in the first volume. 
The third volume includes the 
rest of the herons and the allied 
species, and the swans, geese, 
ducks, pigeons, game - birds, 
rails, and the great bustard. 
The grouping of the different 
species on the plates is very suc- 
cessful; thus the swans occupy 
one plate, the four “grev ” geese 
another, and the pigeons a third, 
thus affording the best oppor- 
tunity of comparing the small 
differences in the colouring of 
allied species. The frontispiece, 


which shows the striking attitudes assumed by — 


the male great bustards in spring when courting, 

is a fine picture. The author’s acquaintance with 

the Scotch Highlands and their birds has served 
1 (1) “* British Birds.” Written and Illustrated by A. Thorburn. Vol. ii., 
» vit72+plates 21-40. Vol. iii., pp. vit+87+plates 41-60. (London: 
ngmans, Green and Co., 1915.) Price 1/. 115. 6d. net each volume. 


(2) “ Hill Birds of Scotland.” By Seton Gordon. Pp. xii London : 
Edward Arnold, 1915.) Price ras. 6d. net. os 
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Fic. 1.—Nest of the oyster-catcher. 


him well when treating of the black grouse and 
the ptarmigan, the latter forming the subject of 
a fine plate, while the letterpress contains some 
interesting observations on this bird of the moun- 
tain and the mist. 

(2) Under the title “ Hill Birds of Scotland” we 
have a charming and most interesting account of 
twenty-four species of birds, and are rather at a 


From “ Hill Birds of Scotland.” 


loss to know why some of them should be so 
designated in particular. The author’s personal 
experiences and field notes are most interesting. 
But there is also introduced into the text a large 
amount of matter derived from other sources, and 
apparently sometimes from hearsay. Some of 
this cannot be considered as trustworthy. There 
are statements (for which no authority is given) 
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which are hard to accept and must surely have 
been founded on hearsay evidence, and perhaps 
too readily believed. We are told that when the 
blaeberries have ripened, the woodcocks betake 
themselves to the hillsides and consume great 
quantities of the fruit! With regard to the 
statement that “deer, calves, and lambs’”’ are 
taken by eagles, we wonder whether this may be 
a slip for “‘deer-calves and lambs,” which sounds 
much more likely to be true. The book might 
have been smaller with advantage had it been 
confined to the relation of the author’s most valu- 
able observations. But a considerable amount of 
space is occupied with descriptions of the plumage 
of the birds treated of, and accounts of their dis- 
tribution within and outside the British islands. 
Both these subjects seem to us to be beyond the 
province of the book. The descriptions seem to 
be unnecessary, and in some cases inadequate, 
while of the accounts of distribution it must be 
said that they are open to criticism. For instance, 
we are told that “there is no bird which has so 


Fic. 2.—Dotterel going to the nest. From ‘‘ Hill Birds of 


wide a range as the golden eagle—in fact, it is 
met with almost throughout the world.” 

One of the pleasantest chapters in the book is 
that on the snow bunting. A curious incident is 
telated showing the undoubted love of coolness 
which drives this arctic bird to the high Scotch 
mountains. One very hot day a bird which 
usually frequented a scree was found on a 
dwindling snowfield seeking relief from the heat. 
At times he would seek to cool himself by running 
over the snow. with his head half-buried beneath 
the surface, and throwing up a furrow as from a 
diminutive snow-plough. 

The oyster-catcher (a name which we read at 
first with surprise among hill-birds) appears to 
be only a winter visitor to the eastern seaboard 
of Scotland—or such parts of it as the author is 
familiar with—and to retire to the hills to breed. 
Early in March oyster-catchers leave the river 
estuaries and make their way in pairs up the rivers 
—the Don and Spey, forinstance. Near the source 
of the Spey the bird reaches, and is numerous 
on, a flat 1500 ft. above sea-level. We regret to 
read that the white-tailed eagle has decreased 
enormously during the last thirty years, and that 
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Scotland.” 


there are now only two pairs of them breeding in 
Britain. The extermination seems to have been 
effected mainly by sheep. farmers and shepherds, 
their hatred of the bird sometimes prompting 
them to acts of unnecessary and cold-blooded 
cruelty. 

There are some things in the book which might 
well be altered in a second edition. The author 
thinks that in our language there is no distinctive 
name for the peculiar evening flight of the wood- 
cock, and treats “‘ Réding ” as only a Scandinavian 
one. But “road” is surely English, and the well- 
known tracks through covers pursued by wood- 
cocks have long been called ’cock-roads. It is 
scarcely correct to say that prior to the nineteenth 
century no case of the woodcock nesting in 
Britain was recorded. Willughby (1678) mentions 
that they bred sometimes in England. White 
(1789) records nests, and Pennant (1776), Walcot 
(1789), and Lewin (1797) all record woodcocks 
breeding with us. 

There is in the opinion of west-country orni- 
thologists no ground for believ- 
ing that the dotterel ever bred on 
the Mendip Hills. And the ob- 
servation that this bird “is the 
only representative of the widely 
distributed and extensive group 
[of waders] to restrict her clutch 
always to three hostages to for- 
tune” shows a want of know- 
ledge of these birds. For, not to 
mention some others, the normal 
clutch laid by the Kentish plover 
consists of three eggs only. 

There are between thirty and 
forty illustrations, the most pleas- 
ing of which show the _ wild 
scenery affected by the birds 
treated of. Others show the 
nests or young of birds, and we 


| notice occasionally the want of consideration for 
| the feelings and interests of both sitting and 
young birds, which is sometimes regrettable, on 


the part of enthusiastic bird-photographers. 

The publishers allow us to reproduce a beau- 
tiful picture of the haunts of those oyster-catchers 
which go far inland and high up to breed—the 
hills in the background with a fresh coat of snow, 
and the bulky collection of dead heather stems 
brought together by this erratic bird when (as 
it does sometimes) it constructs a nest in the true 
sense of the term; also a photograph of a dotterel 
going to her nest. 


SCIENTIFIC METHOD IN BREWING 
PRACTICE. 


N his address to the Institute of Brewing, of 
which an abstract was published in NATURE 

of July 6, Dr. Horace Brown has given a very 
fascinating account of the gradual introduction of 
scientific method into the brewery, and his 
reminiscences, which extend over rather more than 
half a century, enable us to appreciate very 
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thorqughly progress that has in 
this respect. 

So familiar has the idea of the existence of 
bacteria become to the mind that some effort is 
required to realise the state of things fifty years 
ago, when brewing was carried on in total ignor- 
ance of the very existence of these ubiquitous 
organisms. At that comparatively recent date 
even the facts that yeast was a living organism 
and that fermentation was correlated with its 
growth and activity had only just been finally and 
definitely proved by Pasteur and were by no means 
universally accepted. 

The recognition of these facts has placed in 
the hands of the brewer the means of instituting _ 
a rigorous system of control, which must be 
regarded as one of the most important applications 
of scientific method to the art of brewing. It is 
now recognised that infection by ‘disease ” 


organisms is the cause of many of the troubles | 


which beset the brewer, and, further, that these 
infecting organisms may either be bacteria or 
“wild ” yeasts. 

As in medicine, so in brewing, prevention is 
better than cure, and the brewer’s first line of 
defence is the avoidance of infection from 
external agencies, such as dust, unsterilised casks, 
bottles, etc. This application of the elementary 
principles of bacteriology, simple as it may 
appear, has worked nothing less than a revolu- 
tion in brewing practice, for we read that in 1865 
the breweries in Burton were habitually shut down 


during the summer months owing to difficulties | 


which we now know were due to infection. 
Another weapon in the hands of the scientific 
brewer is the system of “forcing ”—incubating a 
sample of the beer for several days—whereby early 
‘ information is obtained as to the stability of the 
beer and the presence or absence of dangerous 
infection. Even if infection has occurred and the 
dreaded Saccharobacillus pastorianus, which 
sours the beer by producing lactic acid from 
sugar, has increased to a dangerous extent, the 
yeast can be freed from it by subculture in the 
solution containing o*1 per cent. of tartaric acid, 
which was originally proposed by Pasteur for this 
purpose. This purified yeast can then be used 
with perfect safety for pitching purposes. The 
statement made by Hansen that this treatment 
encouraged the growth of wild yeasts to a danger- 
ous extent has not been realised in British practice. 

The hops used in the production of beer pro- 
vide a natural protection against bacteria, but not 
against “wild” yeasts, and it is to the undesired 
intrusion of these widely spread organisms that 
many faults of flavour and clarification are due. 
These wild yeasts grow chiefly on fruits, passing 
the winter and spring, as shown by Hansen, in 
the soil, and are therefore very abundant in dust 
during the late summer and autumn. They pass 
into the wort or beer in precisely the same manner 
as bacteria, but there find a friendly instead of an 
antagonistic medium, and they withstand the acid 
treatment which is fatal to bacteria. In the 
presence of a healthy culture yeast the wild yeasts 
only develop very slowly, but in their absence— 
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as, for example, when the beer benneans ‘hale 
after racking—they may increase rapidly and 
cause serious trouble. The explanation of this 
| inhibitive action of the culture yeast on the growth 
| of the wild yeast is due to Dr. Horace Brown, 
who found that the growth of all yeasts is con- 
ditioned by the amount of oxygen which is taken 
up by the cells before fermentation commences. 
This is shared between the large amount of culture 
yeast and the small infection, and, since the 
quantity of yeast present only increases some five- 
fold during a large-scale fermentation, no great 
increase in the infecting organism is possible. If, 
| however, infection occurs after racking, when only 
a small proportion of primary yeast is left, and if, 
_at the same time, air, as is usually the case, 
| obtains access to the beer, all the conditions for 
a well-developed yeast trouble are at hand. To 
be forewarned is to be forearmed, and, the con- 
ditions which conduce to contamination having 
| been ascertained, the brewer is in a position to 
_ avoid these as completely as possible. 

| A further refinement, chiefly valuable when 
| applied in addition to the most scrupulous “ bac- 
| teriological ” cleanliness throughout the brewery, 
| is the use of air which has been freed from 
| organisms by filtration. The wort, after having 
| been boiled, is cooled and aerated. During these 
| processes, before the addition of the yeast, there 
/ is a manifest danger of infection by air organisms, 
which is largely avoided by the use at this stage 
of filtered air. As already pointed out, however, 
the main source of danger in actual practice is 
' the infection of the beer after the primary fer- 
mentation has been completed. 

One of the chief triumphs claimed for the appli- 
cation of scientific method to brewing is the pro- 
duction and use of pure yeast cultures, by which, 
it is maintained, greater constancy of result is 
obtainable. Following the principles laid down 
by Hansen, such cultures are derived from a 
single cell which is isolated under the microscope, 
and serves as the origin of the whole of the yeast 
employed. This system is largely used abroad, 
but has not been adopted to any great extent in 
this country, partly owing, no doubt, to the 
national inertia, but partly to the different con- 
ditions prevailing in the top-yeast breweries. 
This system undoubtedly keeps the pitching yeast 
free from contamination, but is, of course, in 
itself no protection against the subsequent in- 
fection by wild yeasts or bacteria, which, as we 
have seen, is the most frequent cause of trouble. 
It is, moreover, doubtful, as pointed out by Dr. 
Brown, whether a single-cell culture can be ex- 
pected invariably to reproduce all the qualities of 
a stock yeast, which represent the statistical 
| average of the properties of an immense number 

of cells, all differing slightly from each other. 
| From quite a different side the investigations of 
the past half-century on the action of diastase on 


starch, both in the barley grain and in the mash- 
tun—investigations in which Dr. Brown himself 
has taken a leading part—have also largely con- 
tributed to the scientific control of the brewery. 
‘The mechanism of the processes of malting and 
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mashing has been to some extent revealed, and 
it is now possible, when necessary, intelligently 
to adapt the procedure to the special requirements 
of any particular case. 

Throughout the address Dr. Brown pursues 
the thesis that modern surgery and preventive 
medicine are the children of the fermentation in- 
dustries, the great development of these in recent 
years being primarily due to the ideas gained by 
Pasteur from his study of wine and beer. The 
argument is ably supported by an_ historical 
account of Pasteur’s researches and of the gradual 
development of those conceptions which, partly 
owing to his own work and partly to that of 
others, led to our present views. The science of 
bacteriology is, however, not alone in having bene- 
fited so largely from researches on fermentation. 
Many other branches of science have indirectly 
been furthered by the study of phenomena first 
observed in the investigation of brewing problems. 
So widely, indeed, has the inspiration derived from 
the scientific study of brewing been diffused that 
the author, with pardonable enthusiasm, sums the 
situation in the aphorism, “Omnis Scientia ex 
Cerevisia.” 


THE BRITISH ASSOCIATION AT 
NEWCASTLE. 


TH holiday which was suddenly granted 
throughout the north-eastern district had a 
greater adverse effect than was anticipated on 
the attendance at the Newcastle-on-Tyne meeting 
of the British Association. Many who in normal 
times would most certainly have enrolled were 
far away from Newcastle enjoying a well-earned 
rest from their labours in connection with the 
manufacture of the munitions of war. 

The actual total attendance was 826, so that 
the meeting was even a smaller one than was 
expected. But the only person connected with 


the Association who has shown any sign of 


disappointment is the general treasurer. He, 
naturally, is primarily concerned with financial 
matters of the Association, and a small meeting 
means a correspondingly small and inadequate 
amount available as grants towards the expenses 
of research committees. The rest, from the 
President to the members who joined recently, 
speak in terms of appreciation and satisfaction 
of both the arrangements made for them by the 
local committee and the work done by the sections. 
Locally it is generally admitted that the results 
obtained justified the Council of the British Asso- 
ciation in holding a meeting this year, and the 
members are of the opinion that, taking into 
account the circumstances in which the nation 
stands at present, the meeting was very success- 
ful. One fact which is both interesting and 
significant is that, while the total number of 
members present was far below that of normal 
years, the attendance at the meetings of the 
Sections in Newcastle was quite up to the average. 
In other words, nearly everyone who attended 


the Newcastle meeting was a real worker and 
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interested in the chief object for which the British 
Association was founded, viz., the advancement 
of science. 

One of the outstanding features of the meeting, 
from the local point of view especially, was the 
election of the Hon. Sir Charles A. Parsons to 
the Presidency of the Association for the meet- 
ing next year. His name is a household word on 
the north-east coast, and any honour done him 
is genuinely appreciated by the residents, more 
especially the engineers and shipbuilders. Nor 
can we help mentioning an incident that hap- 
pened on the last day of the meeting. It was 
small in itself, but it was kindly and gracious, 
and it helped to sow the seed from which will 
spring a still heartier welcome to the British 
Association than it has previously received in 
Newcastle, if that were possible. Owing to the 
scarcity of adult labour a troop of Boy Scouts was 
employed to act as messengers between the recep- 
tion room and the Section rooms. These lads 
did their work admirably; they carried out their 
instructions to the letter, and earned the praise 
of the local committee as well as of the general 
officers. On the closing morning of the meeting 
those who happened to be in the vicinity of the 
reception room fairly early were glad to hear 
Prof. H. H. Turner thank the boys for their ser- 
vices and explain the objects and work of the 
British Association in a manner that helped them 
not only to go away feeling that they had rendered 
good service, but also with an ambition to become 
members in time to come. 


The proceedings of all the sections were well up 
to the usual standard, both as regards interest 
and value. Among the subjects of important dis- 
cussions were the investigation of the. chemical 
and geological characters of different varieties of 
coal, with a view to their most effective utilisation 
as fuel, and to. the extraction of by-products; 
science in education and industry; the effects of 
the war upon credit, currency, and finance; 
national aspects of fuel economy ; the development 
of fisheries; political frontiers; and afforestation. 
Some of the main points brought out in these 
discussions will be described in later issues. 

The General Committee adopted a recommenda- 
tion of the Council that research committees 
should have power to report through organising 
committees of Sections to the Council at any time 
when the Association is not in annual session. 
Hitherto research committees have had to await 
the annual meeting before presenting their 
reports, even when their conclusions call for early 
action. Under the new rules this will no longer 
be necessary if the organising committee to which 
a research committee presents its report considers 
it desirable to report direct to the Council. 
Another alteration of the rules of the Association 
makes it possible for the Council to include upon 
research committees persons who are not members 
of the Association, but “whose assistance may be 
regarded as of special importance to the research 
undertaken.” 
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The general treasurer has reported to the 
Council that Mr. M. Deshumbert proposed to 
leave a legacy of about 5000. to the Association, 
subject to the condition that his wife and her 
sister should receive the interest during their life- 
time. 

The new members of Council elected by the 
General Committee are Mr. R. A. Gregory, Dr. 
S. F. Harmer, Dr. E. J. Russell, Dr. A. Strahan, 
and Prof. W. R. Scott. An invitation to meet in 
Cardiff in 1918 was unanimously and gratefully 
accepted by the Committee. 

The total grants of money appropriated by the 
General Committee for purposes of research com- 
mittees proposed by the various sections amounted 


to 6021. The subjects and grants are as 
follows :— 
Section A.—Seismological observations,  1ool.; 


annual tables of constants, 4ol.; mathematical tables, 
2ol.; gravity at sea, tol. 

Section B.—Dynamic isomerism, 15l.; Eucalypts, 
30 absorption spectra, etc., of organic compounds, 
tol, 
Section C.—Red Sandstone rocks of Kiltorcan, 4l. ; 
Palzozoic rocks, 2ol. 

Section D.—Biology of the Abrolhos Islands, 61. ; 
inheritance in silkworms, 2ol. 

Section F,—Fatigue from an economic point of view, 
40l.; replacement of men by women in industry, 2ol. ; 
effects of war on credit, etc., rol. 

Section G.—Stress distributions, 4ol. 

Section H.—Artificial islands in the lochs of the 
Highlands of Scotland, 5l.; physical characters of 
ancient Egyptians, 2l. 12s. (unexpended balance); 
Palzolithic site in Jersey, 30l.; excavations in Malta, 
2ol.; distribution of Bronze age implements, 11. 14s. 
(unexpended balance). 

Section I.—Ductless glands, 151.; psychological war 
research, rol. 

Section K.—Physiology of heredity, 45l.; ecology 
of fungi, 8l. 

Section L.—School books and eyesight, 5l.; work 
of museums in education and research, 1sl.; effects 
of “‘free-place"’ system upon education, 15].; science 
teaching in secondary schools, 1ol.; mental and 
physical factors involved in education, trol. 

Corresponding Societies’ Committee.—For prepara- 
tion of report, 25]. 


SECTION B. 
CHEMISTRY. 


OPENING ADDRESS (ABRIDGED) BY Pror. G. G. HENDER- 
son, D.Sc., LL.D., F.R.S., PRESIDENT OF ‘THE 
SECTION. 


Tue period which has elapsed since the last meet- 
ing of the section in Newcastle has witnessed truly 
remarkable progress in every branch of pure and 
applied chemistry. For fully fifty years previous to 
that meeting the attention of the great majority of 
chemists had been devoted to organic chemistry, but 
since 1885, or thereabouts, whilst the study of the 
compounds of carbon has been pursued with un- 
flagging energy and success, it has no longer so largely 
monopolised the activities of investigators. Interest in 
the other elements, which had been to some extent 
neglected on account of the fascinations of carbon, 
has been revived with the happiest results, for not 
only has our knowledge of these elements been greatly 
extended, but their number also has been notably in- 
creased by the discovery of two groups of simple sub- 
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stances possessed of new and remarkable properties— 
the inert gases of the argon family and the radio-active 
elements. In addition, the bonds between mathe. 
matics and physics on one hand and chemistry on the 
other have been drawn closer, with the effect that the 
department of our science known as physical chem- 
istry has now assumed a position of first-rate import- 
ance. With the additional light provided by the de- 
velopment and application of physico-chemical theory 
and methods, we are beginning to gain some insight 
into such intricate problems as the relation between 
physical properties and chemical constitution, the 
structure of molecules and even of atoms, and the 
mechanics of chemical change; our outlook is being 
widened, and our conceptions rendered more precise. 
Striking advances have also been made in other direc- 
tions. The extremely difficult problems which con- 
front the biochemist are being gradually overcome, 
thanks to the indefatigable labours of a band of highly 
skilled observers, and the department of biological 
chemistry has been established on a firm footing 
through the encouraging results obtained within the 
period under review. Further, within the last few 
years many of our ideas have been subjected to a 
revolutionary change through the study of the radio- 
active elements. 

The more purely scientific side of our science can 
claim no monopoly in progress, for applied chemistry, 
in every department, has likewise advanced with giant 
strides, mainly, of course, through the application of 
the results of scientific research to industrial purposes. 
Many of the more striking results in the field of 
modern chemical industry have been obtained by 
taking advantage of the powers we now possess to 
carry out operations economically both at very high 
and at very low temperatures, and by the employment 
on the manufacturing scale of electrolytic and catalytic 
methods of production. Thanks largely to the inven- 
tion of the dynamo, the technologist is now able to 
utilise electrical energy both for the production of high 
temperatures in the different types of electric furnace 
and for electrolytic processes of the most varied de- 
scription. Among the operations carried out with the 
help of the electric furnace may be mentioned the 
manufacture of graphite, silicon, and phosphorus; of 
chromium and other metals; of carbides, silicides, and 
nitrides; and the smelting and refining of iron and 
steel. Calcium carbide claims a prominent place in 
the list, in the first place because of the ease with 
which it yields acetylene, which is not only used as 
an illuminant, and, in the oxy-acetylene burner, as a 
means of producing a temperature so high that the 
cutting and welding of steel is now a comparatively 
simple matter, but also promises to serve as the start- 
ing-point for the industrial synthesis of acetaldehyde 
and many other valuable organic compounds. More- 
over, calcium carbide is readily converted in the elec- 
tric furnace into calcium cyanamide, which is employed 
as an efficient fertiliser in place of sodium nitrate or 
ammonium sulphate, and as a source of ammonia and 
of alkali cyanides. Among the silicides carborundum 
is increasingly used as an abrasive and a refractory 
material, and calcium silicide, which is now a com- 
mercial product, forms a constituent of some blasting 
explosives. The Serpek process for the preparation of 
alumina and ammonia, by the formation of aluminium 
nitride from bauxite in the electric furnace, and its 
subsequent decomposition by caustic soda, should also 
be mentioned. Further, the electric furnace has made 
possible the manufacture of silica apparatus of all 
kinds, both for the laboratory and the works, and of 
alundum ware, also used for operations at high tem- 
perature. Finally, the first step in the manufacture of 
nitric acid and of nitrites from air, now in operation on 
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MACMILLAN & CO.’S NEW BOOKS. 


1916 ISSUE NOW READY. 
9 Statistical and Historical Annual of th 
The Statesman Ss Year-Book. States of the World for the Year 1916. 
aye by J. SCOTT KELTIE, LL.D., assisted by M. EPSTEIN, M.A., Ph.D. With Maps. Crown 8vo. 
. het. 
NATURE.—* The ‘Statesman’s Year-Book’ makes its ever-welcome appearance. The editors, Dr. Scott Keltie 


and Dr. Epstein, have been able to obtain much statistical information regarding the belligerent countries, and, in the 
ease of Germany, to include facts and figures based upon the latest officially published information.” 


Canada’s Future: What She Offers after the 


War. A Symposium of Official Opinion. Edited by E. A. VICTOR. Med. 8vo. 6s. net. 


Highways and Byways in Galloway & Carrick. 


By the Rev. C. H. DICK. With Illustrations by HUGH THOMSON. Extra crown 8vo. 6s. net. 


> 
Discovery; or, The Spirit and Service of Science. 
By Professor R. A. 

THE CHEMICAL NEWS.—<‘It is difficult to restrain over-enthusiasm in writing a notice of this book. Time- 
worn epithets of praise, recommendations to purchase and read, would possibly give a false idea of its significance. 
Prof. Gregory has a real message for the world and a real gift in proclaiming it, and his book has appeared at a moment 
when the people appear to be ready to hear, to be convinced, and to act.” 


PART IV. JUST PUBLISHED. 

4 By G. C. DONINGTON, M..A., late Senior 

A Class-Book of Chemistr y- r, Bak ok Master, City of London School, 
Author of ‘ Practical Exercises in Chemistry.” Illustrated. Crown 8vo. Part I. 1s. 6d. Parts I. and II. 
2s, 6d. Parts II. and IIT. 2s. 6d. Parts I-III. 3s. 6d. Part IV. METALS. 2s. 


A Manual of Practical Physics. of 


School of Science, Kidderminster. Lllustrated. Globe 8vo. 3s. 


THE SCHOOLMASTER.—“‘ The help to be derived from such a text-book is incalculable. To the lonely student 
it will come as a boon. Its exercises are workmanlike and searching, and its 265 pages are cheap at the price.” 


A Text-Book of Practical Physics. 


Physics, University of London, King’s College, and H. MOORE, A.R.C.sc., B.Sc., Lecturer in Physics, University of 
London, King’s College. Extra crown 8vo. 8s. 6d. net. Also PART I. PROPERTIES OF MATTER. net. 
PARTS IL., [1L, and IV. SOUND, LIGHT, AND HEAT. 3s. net. PARTS V. and VI. MAGNETISM AND 
ELECTRICITY. 3s. net. 
THE ELECTRICIAN.—< To those interested in the elucidation of elementary physical principles the book will be 
exceedingly useful, and praise is due to the authors for producing so readable a book.” 


PARTS V.-VI. JUST PUBLISHED. 


Elements of Geometry. i's. and J. CHILD, BA, 
ls. 6d. 


*,* Previously published: Parts and II. Part HEI. Is. Parts E.-HII. 2s. 6d. Parts I-IV. 3s. 
arts III. and IV. 1s. 6d. Parts IV. and V. Is. 6d. Parts I-VI. 4s. 6d. 


PART I JUST PUBLISHED. 


Practical Mathematics for Technical Students. 


Part II. By T. S. USHERWOOD, B.Sc., Wh.Ex., A.M.I.Mech.E., and C, J. A. TRIMBLE, B.A. Crown 8vo. 
7s. 6d. *.* Previously published: Part I. 3s. 6. : 

THE SCOTSMAN.—‘ This part carries on the exposition systematically through advanced developments on utili- 
tarian lines, with a special and skilled regard for the needs of students of engineering and other kinds of applied science. 
It gives particular attention to vectors, is well equipped with exercises, diagrams, examination questions, and mathe- 
matical tables, and is in all respects a thorough-going class-bcok for technical students.” 


FEBRUARY—JUNE PAPERS JUST PUBLISHED. 


Mathematical Papers for Admission into the 


Royal Military Academy and the Royal Military College, 


February-J une, 1946. Edited by R. M. MILNE, M.A., Assistant Master, Royal Naval College, 
Dartmouth, &c. Crown 8va, Sewed. Is. net. 


" MACMILLAN AND CO., LTD., LONDON. 
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SECOND-HAND MICROSCOPES. 


Swift ‘‘ Dick” Petrological, 2-in., r-in., ard }-in. objectives, 
— quartz wedge, mica and: selinite plates, detach- 


le mechanical stage ; as new ... . £27 ° 
Baker “‘ D.P.H.,’’ No. evepiece, mechanical. stage, 
centring substage 0 
Crouch Petrological, ” webbed eyepiece, “amplifier, 2-in. ob- 
jective, condenser, revolving divided Stage s+. £9 oO 
Beck Popular’’ Binocular, 2-in., 1-1n., and Lin. “objec: 
tives, 2 pairs of eyepieces, and polariser a £8 15 0 
Leitz Ila, Ree 3 and 7 Reichert objectives, double nosepiece,. 
eyepiece, Abbe andiris ... £7 15 0 
Swift ” Model, 2 objectives, double nosepiece, 
700 
Leitz lib, and D Zeiss objectives, double nosepiece, eye- 
piece ... £6 15 0 
Sassch & Lomb, 2 eyepieces, 2/3 ‘and 1/6 objectives, double 
nosepiece, spiral substage £6 10 0 
*Praxis,’’ Nos. 3 and 7 Leitz objectives, ‘double 
nosepiece, eyepiece one £5 17 6 
Beck ‘* Star,”’ sliding coarse and micrometer fine adjustme nts, 
2/3 and 1/6 objectives, double nosepiece, 1 — spiral 
Abbe with iris, in case . £3 10 0 


CLARKSON’S SECOND-HAND OPTICAL MART, 
388 HIGH HOLBORN, LONDON. (Opposite (jray’s Inn Road.) 


HARRINGTON’S 
PURE CHEMICALS 


AND REAGENTS 


“A.R.” STANDARD. 
Photographic Chemicals. Technical Chemicals. 


OBTAINABLE THROUGH ALL DEALERS, 
But Specify ‘‘ Harrington’s.” 


Lists on application to 
HARRINGTON BROS., Ltd., 


Wholesale and Manufacturing Chemists, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


EXAMINATION 
MATERIALS 
X- RAYS 


The Coolidge Tube, energised 
by a powerful coil, enables any 
flaws, etc., in solid materials 
to be readily detected. 


Full particulars on application to 


159-161 GT. PORTLAND STREET, 
LONDON, W. 


FACTORY : GROSVENOR WORKS, WESTMINSTER. 


COSSOR 


TUNGSTEN TARGET 
X-RAY TUBES 


BRITISH MABE THROUGHOUT. 


Illustrated Descriptive List on request. 
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a very large scale, is the combustion of nitrogen in the 
electric arc. 

In other industria! operations the high temperature 
which is necessary’ is obtained by the help of 
the oxy-hydrogen or the oxy-acetylene  fiame, 
the former being, used, amongst other pur- 
poses, in a small but, I believe, profitable industry, 
the manufacture of synthetic rubies, sapphires, and 
spinels: Also, with a comparatively recent period, 
advantage has been taken of the characteristic proper- 
ties of aluminium, now obtainable at a moderate price, 
jn the various operations classed under the heading 
alumino-thermy, the most important being the reduc- 
tion of refractory metallic oxides, although, of course, 
thermite is useful for the production of high tempera- 
tures locally. 

The modern methods of liquefying gases, which 
have been developed within the period under review, 
have rendered possible research work of absorbing 
interest on the effect of very low temperatures on the 
properties and chemical activity of many substances, 
and have been applied, for instance, in separating from 
one another the members of the argon family, and in 
obtaining ozone in a state of practical purity. More- 
over, industrial applications of these methods are not 
lacking, amongst which I may mention the separation 
of nitrogen and oxygen from air, and of hydrogen 
from water-gas—processes which have helped to make 
these elements available for economic use on the 
large scale. 

Electrolytic methéds are now extensively employed 
in the manufacture of both inorganic and organic sub- 
stances, and older processes are being displaced by 
these modern rivals in steadily increasing number. It 
is sufficient to refer to the preparation of sodium, 
magnesium, calcium, and aluminium, by electrolysis of 
fused compounds of these metals; the refining of iron, 
copper, silver, and gold; the extraction of gold and 
nickel from solution; the recovery of tin from waste 
tin-plate; the preparation of caustic alkalis (and 
simultaneously of chlorine), of hypochlorites, chlorates, 
and perchlorates, of hydrosulphites, of permanganates 
and ferricyanides, of persulphates and percarbonates; 
the regeneration of chromic acid from chromium salts ; 
the preparation of hydrogen and oxygen. As regards 
organic compounds, we find chiefly in use electrolytic 
methods of reduction, which are specially effective in 
the case of many nitro-compounds, and of oxidation, 
as, for instance, the conversion of anthracene into 
anthraquinone. At the same time a number of other 
compounds, for example, iodoform, are also prepared 
electrolytically. 

Within recent years there have been great advances 
in the application of catalytic methods to industrial 
purposes. Some processes of this class have, of course, 
been in use for a considerable time, for example, the 
Deacon chlorine process and the contact method for 
the manufacture of sulphuric acid, whilst the prepara- 
tion of phthalic anhydride (largely used in the syn- 
thesis of indigo and other dyestuffs), by the oxidation 
of naphthalene with sulphuric acid with the assistance 
of mercuric sulphate as catalyst, is no novelty. More 
recent are the contact methods of obtaining ammonia 
by the direct combination of nitrogen and hydrogen, 
and of oxidising ammonia to nitric acid—both of which 
are said to be in operation on a very large scale in 
Germany. The catalytic action of metals, particularly 
nickel and copper, is utilised in processes of hydro- 
genation—for example, the hardening of fats, and of 
dehydrogenation, as in the preparation of acetaldehyde 
from alcohol, and such metallic oxides as alumina and 
thoria can be used for processes of dehydration—e.g. 
the preparation of ethylene or of ether from alcohol. 
Other catalysts employed in industrial processes are 
titanous chloride in electrolytic reductions and cerous 
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sulphate in electrolytic oxidations of ‘carbon com- 
pounds, gelatine im the preparation of hydrazine 
from ammonia, sodium ‘in the synthesis of rubber, 
etc. 

Other advances in manufacturing chemistry include 
the preparation of a number of the rarer elements and 
their compounds, which were scarcely known thirty 
years ago, but which now find commercial applications. 
Included in this category are titanium, vanadium, 
tungsten, and tantalum, now used in metallurgy or for 
electric lamp filaments; thoria and ceria in the form of 
mantles for incandescent lamps; pyrophoric alloys of 
cerium and other metals; zirconia, which appears to 
be a most valuable refractory material; and com- 
pounds of radium and of mesothorium, for medical 
use as well as for research. Hydrogen, togéther with 
oxygen and nitrogen, are in demand for synthetic pur- 
poses, and the first also for lighter-than-air craft. 
Ozone is considerablv used for sterilising water and as 
an oxidising agent; for example, in the preparation of 
vanillin from tsoeugenol, and hydrogen peroxide, now 
obtainable very pure in concentrated solution, and the 
peroxides of a number of the metals are also utilised 
in many different ways. The per-acids—perboric, per- 
carbonic, and persulphuric—or their salts are employed 
for oxidising and bleaching purposes, and sodium 
hydrosulphite is much in demand as a reducing agent 
—e.g. in dyeing with indigo. Hydroxylamine and 
hydrazine are used in considerable quantity, and the 
manufacture of cyanides by one or other of the modern 
methods has become quite an important industry, 
mainly owing to the use of the alkali salts in the 
cyanide process of gold extraction. Those remarkable 
compounds, the metallic carbonyls, have been investi- 
gated, and nickel carbonyl is employed on the com- 
mercial scale- in the extraction of the metal. Fine 
chemicals for analysis and research are now supplied, 
as a matter of course, in a state of purity rarely 
attained a quarter of a century ago. 

In the organic chemical industry similar continued 
progress is to be noted. Accessions are constantly 
being made to the already enormous list of synthetic 
dyes, not only by the addition of new members to 
existing groups, but also by the discovery of entirely 
new classes of tinctorial compounds; natural indigo 
seems doomed to share the fate of alizarine from 
madder, and to be ousted by synthetic indigo, of 
which, moreover, a number of useful derivatives 
are also made. Synthetic drugs of all kinds—anti- 
pyrine and phenacetin, sulphonal and veronal, nova- 
cain and f-eucaine, salol and aspirin, piperazine and 
adrenaline, atoxyl and salvarsan—are produced in large 
quantities, as also are many synthetic perfumes and 
flavouring materials, such as ionone, heliotropine, and 
vanillin. Cellulose in the form of artificial silk is 
much used as a new textile material, synthetic cam- 
phor is on the market, synthetic rubber is said to be 
produced in considerable. quantity; and the -manu- 
facture of materials for photographic work and of 
organic compounds for research purposes is no small 
part of the industry. 

British chemists are entitled to regard with satis- 
faction the part which they have taken in the develop- 
ment of scientific chemistry during the last three 
decades, as in the past, but with respect to the progress 
of industrial chemistry it must be regretfully admitted 
that, except in isolated cases, we have failed to keep 
pace with our competitors. A number of different 
causes have contributed to bring about this state of 
affairs, and the responsibility for it is assigned by 
some to the Government, by others to the chemical 
manufacturers, .and by still others to the. professors 
of chemistry.. .I think, however, it will be .generally 
admitted that the root of the matter is to be found in 
the general ignorance of and indifference to, the 
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methods and results of scientific work which char- 
acterise the people of this country. 

The Government has taken a most significant step 
in advance by appointing an Advisory Council for 
Scientific and Industrial Research, and providing it 
with funds; incidentally, in so doing, it has recognised 
the past failure of the State to afford adequate support 
to scientific work. 

‘It is safe to prophesy that the money expended by 
the Advisory Council will sooner or later yield a goodly 
return, and this justifies the hope that the Government 
will not rest satisfied with their achievement, but will 
take further steps in the same direction. This desire 
for continued action finds strong support in the recom- 
mendations made by a Sub-Committee of the Advisory 
Committeesto the Board of Trade on Commercial In- 
telligence, which was appointed to report with respect 
to measures for securing the position, after the war, 
of certain branches of British industry. Of these 
recommendations I quote the following :— 

“ Scientific Industrial Research and Training. (a) 
Larger funds should be placed at the disposal of the 
new Committee of the Privy Council, and also of the 
Board of Education, for the promotion of scientific and 
industrial training. (b) The ‘universities should be 
encouraged to maintain and extend research work 
devoted to the main industry or industries located in 
their respective districts, and manufacturers engaged in 
these industries should be encouraged to co-operate 
with the universities in such work, either through 
their existing trade associations or through associa- 
tions specially formed for the purpose. Such associa- 
tions should bring to the knowledge of the universities 
the difficulties and needs of the industries, and give 
financial and other assistance in addition to that 
afforded by the State. In the case of non-localised 
industries trade associations should be advised to seek, 
in respect of centres for research. the guidance of the 
Advisory Committee of the Privy Council. (c) An 
authoritative record of consultant men of science, 
chemists, and engineers, and of persons engaged in 
industrial research. should be established and main- 
tained by some suitable Government Department for 
the use of manufacturers only.” 

The admirable scheme of the Australian Govern- 
ment is more comprehensive and more generous than 
that of our Government, but it could be rivalled with- 
out much difficulty. We already possess an important 
asset in the National Physical Laboratory, and there 
now exists the Advisory Council with its extensive 
powers and duties. What is lacking in our, scheme, 
so far as chemistry is concerned, could be made good, 
first, by providing the Advisory Council with much 
larger funds, and secondly, by the establishment of a 
National Chemical Laboratory—an institute for re- 
search in pure and applied chemistry—or by assisting 
the development of research departments in our -uni- 
versities and technical colleges (as is now being done 
in America), or, better still, by moving in both direc- 
tions. With respect to the second alternative, I do 
not mean to suggest that research work is neglected 
in the chemistry departments of any of our higher 
institutions ; what I plead for is the provision of greater 
facilities for the prosecution of investigation not only 
in pure but also in applied chemistry. As things are 
at present, the professors and lecturers are for the 
most part so much occupied in teaching. and in ad- 
ministration as to be unable to devote time unin- 
terruptedly to research work, which demands above all 
things continuity of effort. The ideal remedy would 
be the institution of research professorships, but, fail- 
ing this, the burden of teaching and administrative 
work should be lightened by appointing larger staffs. 

Unless the conditions and methods which have ruled 
in thé past are greatly altered it is scarcely possible 
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to hope that the future prospects of our chemical 
industry will be bright; it is essential that the repre_ 
sentatives of the industry should organise themselves 
in their own interest and co-operate in fighting the 
common enemy. More than ever is this the case 
when, as we are informed, three different groups of 
German producers of dyes, drugs, and fine chemicals, 
who own seven large factories, have formed a com- 
bination with a capital of more than 11,000,000l., and 
with other assets of very great value in the shape of 
scientific, technical, and financial efficiency. Hence it 
is eminently satisfactory to be able to record the active 
progress of a movement, as by the Chemical 
Society, which has culminated in the formation of an 
Association of British Chemical Manufacturers. 

Needless to say, the progress of this important move- 
ment will be assisted by everyone who is interested, 
either directly or indirectly, in the welfare of our 
chemical industry, and, moreover, the support of the 
scientific societies will not be lacking. 

In an address given to the Society of Chemical 
Industry last year, I indicated another way in which 
chemical manufacturers can help themselves and at 
the same time promote the interests of chemistry in 
this country. In thé United States of America indi- 
vidual manufacturers, or associations of manufacturers, 
have shown themselves ready to take up the scheme 
originated by the late Prof. Duncan for the institution 
of industrial research scholarships tenable at the uni- 
versities or technical colleges, and the results obtained 
after ten years’ experience of the working of this 
practical method of promoting co-operation between 
science and industry have more than justified the 
anticipations of its originator. The scheme is worthy 
of adoption on many grounds, of which the chief are 
that it provides definite subjects for technical research 
to young chemists qualified for such work, that it 
usually leads to positions in factories for chemists who 
have proved their capacity through the work done 
while holding scholarships, and that it reacts for good 
on the profession generally, by bringing about that 
more intimate intercourse between teachers and manu- 
facturers which is so much to be desired. 

It cannot be too often reiterated that no branch of 
chemical industry can afford to stand still, for there 
is no finality in manufacturing processes; all are 
capable of improvement, and for this, as well as for 
the discovery and the application of new processes, the 
services of the trained chemist are essential. Hence 
the training of chemists for industrial work is a matter 
of supreme importance. We may therefore congratu- 
late ourselves that the opportunities for chemical in- 
struction in this country are immensely greater than 
they were thirty years ago. The claims of chemistry 
to a leading position have been recognised by all our 
universities, even the most ancient, by the provision 
of teaching staffs, laboratories, and equipment on a 
fairly adequate if not a lavish scale, and in this respect 
many of the technical colleges fall not far behind. The 
evening classes conducted in a large number of tech- 
nical institutions are scarcely fitted to produce fully 
trained chemists, if only because lack of the necessary 
time > the student from obtaining that pro- 
longed practice in the laboratory which cannot be dis- 
pensed with, unless indeed he is prepared to go 
through a course of study extending over many years. 
At the same time these evening classes play a most im- 
portant part, first, in disseminating a knowledge of 
chemistry throughout the country, and, secondly, in 
affording instruction of a high order in special branches 
of applied chemistry. Finally, in a large and increas- 
ing number of schools a more or: less satisfactory 
introduction to the science is given by well-qualified 
teachers. With our national habit of self-depreciation 
we are apt to overlook the steady progress which has 
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been made, but at the same time | do not suggest that 
there is no room for improvement of our system of 
training chemists, Progress in every department of 
industrial chemistry is ultimately dependent upon re- 
search, and therefore a sufficient supply of chemists 
with practical knowledge and experience of the 
methods of research is vital.’ This being so, it is an 
unfortunate thing that so many students are allowed 
to leave the universities in possession of a science 
degree but without any experience in investigation. 
The training of the chemist, so far as that training 
can be given in a teaching institution, must be re- 
garded as incomplete unless it includes some research 
work, not, of course, because every student has the 
mental gifts which characterise the born investigator, 
but rather because of the inestimable value’ of the 
experience gained when he has to leave the beaten 
track and to place more dependence upon his own 
initiative and resource. Perhaps it is too much to 
expect that practice in research will be made an in- 
dispensable qualification for the ordinary degree; fail- 
ing this, and indeed in every case, promising students 
should be encouraged, by the award of research 
scholarships, to continue their studies for a period of 
at least two years after taking the B.Sc. degree, and 
to devote that time to research work which would 
qualify for a higher degree. 

On more than one occasion I have expressed the 
opinion that every chemist who looks forward to an 
industrial post should receive in the course of his train- 
ing a certain amount of instruction in chemical 
engineering, by means of lectures and also of practical 
work in laboratories fitted out for the purpose. The 
practicability of this has been proved in more than 
one teaching institution, and experience has convinced 
me that chemists who have had such a course are 
generally more valuable in a works—whether their 
ultimate destination is the industrial research labora- 
tory or the control of manufacturing operations—than 
those who have not had their studies directed beyond 
the traditional boundaries of pure chemistry. A 
course in chemical engineering, preferably preceded by 
a short course in general engineering and drawing. 
must, however, be introduced as a supplement to, and 
not as a substitute for, any part of the necessary work 
in pure chemistry, and consequently the period of 
undergraduate studv will be lengthened if such a course 
is included; this is no disadvantage, but quite the 
contrary. I am glad to say that the University of 
Glasgow has recently instituted a degree in applied 
chemistrv. for which the curriculum includes chemical 
engineering in addition to the usual courses in chem- 
istrv, and I hope that a place will be found for this 
subject by other universities. 


NOTES. 


Tue King in Council has appointed Mr. Arthur 
Henderson, M.P., a member of the Committee of the 
Privy Council for the organisation and development of 
scientific and industrial research. The other non- 
official members of the Committee are Lord Haldane, 
the Right Hon. A. H. D. Acland, and the Right Hon. 
J. A. Pease, M.P. Mr. Henderson was the President 
of the Board of Education when the Government’s 
research scheme was published in July of last year. 
As such he was a member of the Committee, which 
includes also, as official members, the Lord President 
of the Privy Council, the Chancellor of the Exchequer, 
the Secretary for Scotland, the President of the Board 
of Trade, and the Chief Secretary for Ireland. 


By permission of the president and council of the 
Royal Academy an Exhibition of Arts and Crafts is to 
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be held in the galleries of the Royal Academy from 
October 2 until the end of November next. The exhi- 
bition is being arranged by the Arts and Crafts Ex- 
hibition Society. 


WE are informed that the Secretary of State for 
India has sanctioned the creation of a post of Director 
of Fisheries, Bengal, Bihar, and Orissa, and has 
further sanctioned the permanent appointment of the 
present Deputy Director of Fisheries,(Mr, T. South- 
well) to the post. A new Deputy Director will be 
appointed after the war. 


THE death is announced, at sixty-eight years of age, 
of Sir James Sivewright, K.C.M.G., general manager 
of the South African Telegraphs, 1877-85, and Com- 
missioner of Crown Lands and Public Works, Cape 
Colony, 1890-92, when he promoted considerable de- 
velopments of the railway and telegraphic systems. 


OxrorD has lately become poorer by the loss of two 
of her best-known sons, each in his own way distin- 
guished as well outside the University as within it. 
During a long residence in Oxford Mr. R. W. Doyne, 
formerly Margaret Ogilvie reader in ophthalmology, 
whose career and work were referred to last week 
(p. 18), had won the respect and affection of colleagues 
and pupils alike. Dr. Edward Moore, as a young 
man, had one of the most distinguished academic 
careers on record. The chief efforts of his mature 
life were directed towards the welfare and independ- 
ence of St. Edmund Hall, one of the most interesting 
of the ancient institutions of Oxford. Consistently 
conservative in his attitude towards academic ques- 
tions, there was yet no trace of bigotry or bitterness 
in his opposition to changes which he thought ill- 
considered or dangerous. His death at the age of 
eighty-one removes one whose personal qualities en- 
deared him to an unusually wide circle. 


By the death, on August 28, of Mr. George Coffey, 
Ireland has lost her foremost student of prehistoric 
archeology. The Neolithic and Bronze periods are 
represented in Ireland by a very fine series of monu- 
ment; weapons, and other remains, and Mr. Coffey 
made these his special study, applying to them, almost 
for the first time, the knowledge gained by his French 
and Scandinavian colleagues from the important. series 
of remains which have been brought to light during 
recent years in western Europe. He devoted special 
attention to the history of primitive art in Ireland, 
and by tracing the development of ornament and apply- 
ing it to the monuments and other early remains of 
that country, he did much to establish the sequence 
of Irish prehistoric history. More recent periods 
also claimed his attention, and in his ‘‘ Guide to the 
Celtic Antiquities of the Christian Period’’ preserved 
in the Royal Irish Academy collection in the Dublin 
National Museum (where for many years he was 
keeper of the Irish antiquities), he gave a scholarly 
account of the beautiful work of early historic times 
in Ireland. 


Tue death of Dr. C. T. Clough, of H.M. Geological 
Survey, by an accident on the railway near Bo’ness, 
has brought to a close a career of remarkable devotion 
to geological work. On Wednesday, August 23, Dr. 
Clough was examining rock exposures in the Bo’ness 
coalfield, and had occasion to cross the railway. He 
failed to clear an approaching train and was run. over. 
Receiving immediate attention from the railway staff, 
he was sent by special train to Edinburgh, where an 
operation was performed. For a time he seemed to 
recover strength, but early on Sunday, August 27, he 
died in Edinburgh Infirmary. Dr. Clough was 
educated at Rugby and St. John’s College, Cambridge, 
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and joined the Geological Survey about forty years ago. 
His first work was done in the north of England; he 
was afterwards transferred to Scotland, and at the 
time of his death was senior District Geologist on the 
Scottish branch of the Geological Survey. Field work 
in difficult country had an especial attraction for him, 
and the minuteness and accuracy of his mapping on 
the six-inch scale were really astonishing. For many 
years most of his time was spent in the Highlands, in 
Cowal, the Loch Maree district, western Sutherland- 
shire, Glenelg, Strathcarron, and Glen Etive. He also 
surveyed Soay and part of Skye, and for the last ten 
years he had been in charge of the survey’s work in 
Mull. Since 1901 Dr. Clough spent part of each year 
in the revision of the maps of the Scottish coalfields, 
and at first in the Lothian coalfield, later in the 
\Wishaw, Holytown, and Bo’ness coalfields, he produced 
maps of unrivalled detail and completeness. Of late 
years he was in charge of the revision of the North 
Ayrshire field, and himself mapped the Kilmarnock 
district. A man of singular gentleness, patience, and 
modesty, Dr. Clough was beloved by all with whom 
he came in contact. Most of his contributions to 
geology have been published in survey memoirs. The 
Geological Society in 1906 awarded him the Murchison 
medal. In July of the present year the University of 
St. Andrews conferred on him the honorary degree of 
LL.D. He was a past-president of the Edinburgh 
Geological Society. 

Many readers of Nature will have read with regret 
of the death, at the age of 62, of Mr. F. W. Frankland 
on July 23, at New York. Mr. Frankland 
was the eldest son of the late Sir Edward Frankland, 
K.C.B., F.R.S.; his brilliant career as a student at 
University College, London, was cut short by a break- 
down in health in consequence of which he was recom- 
mended to proceed to New Zealand in 1875. On re- 
covery he turned his great mathematical talents to 
account by entering the newly created Government 
Insurance Department of that colony, ultimately be- 
coming Government Insurance Commissioner and 
Government Actuary and Statist and Registrar of 
Friendly Societies of New Zealand. He represented 
New Zealand as statistical delegate at the International 
Congress of Hygiene and Demography held in London 
in 1891. At University College, Frankland was one 
of the late Prof. W. K. Clifford’s most distinguished 
students, and enjoyed a close intellectual intimacy both 
with him and with Herbert Spencer, and although the 
academic career for which he was so eminently fitted 
had been rendered impossible by his ill-health, he con- 
tinued throughout life zealously to pursue his mathe- 
matical and philosophical studies and _ speculations. 
Already as a student in 1870 he had, independently 
of Clifford, arrived at that theory, or doctrine, of 
existence known as “ mind-stuff,” a paper on which 
he communicated to the Wellington (N.Z.) Philo- 
sophical Society in 1879; another paper, entitled ‘‘On 
the Metaphysic of Space,”” was communicated to the 
now defunct Philosophical Society of London, of which 
he became a member in 1885. He later evolved a 
theory of time in which he contended that time, like 
all else, has existence only in minds, and that the 
time-process is the dialectical concatenation of a series 
of “atomic nows” in the universe of awareness. In 
his mathematical speculations he was more especially 
drawn into the transcendental geometry of Lobatchew- 
sky and Riemann, and in this domain he contributed 

pers ‘‘On the Simplest Continuous Manifoldness of 

wo Dimensions and of Finite Extent" to the London 
Mathematical Society (vol. viii., No. 107), and on the 
“Theory of Discrete Manifolds’ to the American 
Mathematical Society in 1897. Always alive to the 
possibility of the scientific expansion and improvement 


NO. 2446, VoL. 98] 


in life insurance methods, Frankland originated and 
introduced in New Zealand the regulation that in the 
registration of the deaths of males the particulars of 
the family left should also be recorded, and the data 
so obtained have been found of great value by 
actuaries at home and elsewhere. His original views 
on a great variety of subjects are briefly outlined in 
“Thoughts on Ultimate Problems,"’ published by David 
Nutt. 


WE notice with regret the report from the Chris- 
tiania correspondent of the Morning Post that Prof. 
H. Mohn, the well-known meteorologist, died on Sep- 
tember 12, at eighty years of age. 


Tue death is announced, in his seventy-fourth year, 
of Mr. G. A. Hill, who was a tutor in chemistry at 
Harvard from 1865 to 1871, and assistant-professor of 
physics from 1871 to 1876. From 1898 to 1914 he was 
director of the Nolan laboratory for college preparation 
in physics and chemistry. He was the author, and 
joint author, of several text-books in mathematics and 
physics. 

Mr. Lansinc, the American Secretary of State, has 
formally announced the signature of a Treaty with 
Great Britain for the protection of migratory birds. 
It will apply mainly to the migration of game and 
insect-eating birds from the United States to Canada. 
This is the first Treaty of the kind into which the 
American Government has entered. 


News has been received in America of the death 
of Mr. W. S. Lyon, the leading authority on botany 
and horticulture in the Philippine Islands, where he 
had been living since 1902. He had previously served 
as head of the California State Board of Forestry, and 
while holding this position had made, at the request of 
Prof. Asa Gray, a complete and valuable collection 
of the flora of the Catalina Islands. 


Mr. R. F. Griccs, who has been making an ex- 
pedition to the Katmai volcano in the interests of the 
American Geographic Society, has returned to Kodiak, 
Alaska, and reports that its main crater is one of the 
largest in the world. It is miles across, and extends 
down thousands of feet to a blue-green lake, shimmer- 
ing and sputtering at the bottom. The most wonder- 
ful of all sights at the crater was a place where a 
glacier, blown in two by the great eruption in June, 
1912, still formed part of the crater wall, the intense 
heat being insufficient to melt this palisade of ice. 
Part of the crater wall is composed of igneous rock 
of brilliant colour. 


Six members of the Stefansson Arctic Expedition, 
under the leadership of Dr. Rudolph Anderson, have 
arrived at Nome, all of them in good physical condi- 
tion. They reported that Stefansson himself is re- 
maining in the Arctic to continue his exploration of the 
land he has discovered north of Prince Patrick Land, 
and that he is not likely to return during the present 
season. He left Dr. Anderson’s party to the south of 
these lands that they might explore more thoroughly 
the Canadian continental line. They have mapped 
the coast-line from the Cape Parry Peninsula for a 
considerable distance east, and have made topograph- 
ical and geological surveys of a huge region which lies 
half-way between northern Alaska and the outlet of 
Hudson Bay. Sir John Franklin’s charts have been 
corrected, large copper fields have been discovered, and 
ethnological and other scientific information has been 
obtained. 

Apout forty years ago a series of primitive mining 


implements was discovered in the old copper mines 
at Alderley Edge, Cheshire, which excited great 
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interest. They were described by Prof. Boyd Dawkins 
in vol. v. (1876) of the Journal of the Anthropological 
Institute, who divided them into three classes :-— 
(1) Hammers with a simple groove round the middle 
for the retention of the withy which formed the 
handle; (2) tools which, besides this groove, had one 
of their ends also grooved for the reception of a 
second withy, and thus were prevented from slipping 
when a blow was struck; (3) two implements which 
seemed to be wedges. Prof. Boyd Dawkins was 
inclined to believe that they were of pre-Roman 
age. Further examples of the same type were dis- 
covered a few years ago by Mr. F. S. Graves, who 
has contributed three specimens to the Hull Museum. 
They are made of glacier-borne erratics of igneous 
rock, carefully trimmed into shape. These interest- 
ing survivals of early mining are illustrated and 
described in No. 108 of the Hull Museum Publica- 
tions. 


Rocky Mountain spotted fever is a typhus-fever- 
like disease occurring in limited areas in North 
America. So far no micro-organism has been definitely 
found associated with it. Wolbach now describes a 
bacterium having certain peculiar characters, which 
may be found in large numbers in the lesions char- 
acteristic of spotted fever in experimental animals. It 
is well stained with Giemsa’s stain, which is not 
usual with bacteria, possesses iow specific gravity, as 
it is not thrown down by centrifuging, and cannot be 
cultivated (Journ. Med. Research, xxxiv., 1916, p. 121). 


THE subject of the filterability of micro-organisms 
through a porcelain filter is one of considerable interest 
and importance. The pores of such a filter are so fine 
that particles passing through them are usually beyond 
the limit of microscopic vision, and the viruses of 
several diseases are known to be of this nature. The 
possibility of easily visible micro-organisms having a 
sub-microscopic filterable stage has also to be con- 
sidered. Wolbach shows that certain spiral organisms 
larger than many bacteria, viz. Spirochaeta duttoni 
of African tick fever, Sp. elusa, and Sp. biflexa, will 
pass through the pores of Berkefeld V, N, and W filters 
(Amer. Journ. Tropical Diseases and Prevent. Med., 
ii., February, 1915, p. 494). On the other hand, try- 
panosomes from cultures and from animal tissues are 
not filterable through bacteria-proof filters (Wolbach, 
Chapman, and Stevens, Journ. Med. Research, xxxiii., 
1915, Pp. 107). 

Tue fourteenth annual report of the Imperial Cancer 
Research Fund recently issued gives evidence of the 
effects of war-time conditions on the investigations, 
In spite of the depleted staff the essential organisation 


. is being maintained, and a number of papers were 


published by the director and assistants. The studies 
of Dr. Tsurumi on heterologous tumour immunity 
constitute an attempt at biochemical analysis of new 
growths by testing the reactions to blood and tissue 
extracts of the sera of rabbits immunised against 
mouse and rat tumours. The hemolytic and agglu- 
tinating properties were found to correspond to the 
specific protein reactions of mouse and rat tissues. 
Complement fixation gave indications of common pro- 
perties in tumours of like histological types. A pre- 
liminary account was published of an_ interesting 
guinea-pig tumour, a lipo-sarcoma. The relation of 
the mitochondria to the development of fat in the cells 
of this growth showed that this process is to be re- 
garded as a differentiation, and not as a fatty degenera- 
tion such as is common in the majority of rapidly 
growing neoplasms. Brief reference is made to un- 


published work by the director on the relation of the 
anti-ferment power of the blood, to the phenomena of 
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the Abderhalden reaction, and to an investigation by 
Dr. Cramer of the relation of the water content of 
transplantable carcinomata to rate of growth and 
other biological characters. 


Dr. F. H. EpGewortu publishes in the July issue 
of the Quarterly Journal of Microscopical Science 
results of his studies on the development and morpho- 
logy of the pharyngeal, laryngeal, and hypobranchial 
muscles of mammals. The paper is a continuation 
of one published in that journal during 1914. The 
author is to be congratulated on the completion of 
his task, which must have entailed an enormous 
amount of labour. 


Tue Transactions of the Royal Scottish Arbori- 
cultural Society for July, 1916, contain an article by 
James W. Munro on the insects attacking the common 
pine in Scotland. Their life-history, which he has 
studied for some years, is traced in connection with 
the mode of felling of the timber, which leaves the 
felled area covered with branches and stumps. Mr. 
D. E. Hutchins records as a sign of progress the 
recent appointment of Mr. Lane Poole, a competent 
forester trained at Nancy, as chief forest officer in 
Western Australia. This post had been left vacant for 
twelve years, though the forests of this State are of 
great value, consisting mainly of karri and jarrah, 
two of the finest species of Eucalyptus. 


In British Birds for August Mr. J. H. Owen con- 
tinues his notes on the breeding habits of the sparrow- 
hawk. He describes now the behaviour of the male, 
which, it would seem, takes no part in the incubation 
of the eggs, though he feeds the female during both 
the laying and incubating periods. The food he brings 
her is never eaten at the nest, but on some tree at a 
little distance therefrom, to which she flies when 
called by her mate. Sometimes the transference of 
food takes place in mid-air, but as a rule it is brought 
to the tree. As the date of hatching approaches she 
shows less and less inclination to leave the nest, so 
that the last days of incubation are passed fasting. 
The male never feeds the young, so that if the female 
is killed these must starve. He will bring food and 
leave it at the nest, but lacks the instinct to break 
up and distribute it among his offspring. The young, 
it would seem, are quite unable to feed themselves 
until they are three weeks old. 


AN interesting series of papers on muscle physiology 
appeared in the May number of the American Journal 
of Physiology by Prof. Frederic S. Lee and his col- 
leagues at Columbia University, New York. In the 
first place, it is shown that the diaphragm takes the 
leading position among the skeletal muscles, as regards 
its power of work, and its efficiency is correlated with 
its richness in glycogen. The effects of temperature 
and humidity were also examined in cats’ muscles. 
The cats were arranged in three series: (a) after 
exposure for six hours to 21° C. and 52 per cent. 
humidity; (b) 24° C. and 7o per cent. humidity; and 
(c) 33° C. and 90 per cent. humidity. The muscles 
were excised, stimulated to exhaustion, and the total 
work measured. The following percentages express 
the duration of the working period: (a) 100, (b) 97, 
and (c) 89; and the total work was (a) 110, (b) 85, 
(c) 76. The total blood per kilogram of body-weight 
was decreased in the cats exposed to the higher tem- 
peratures and humidity, and their blood-sugar was 
reduced in quantity. We have here an objective 
illustration of the enfeebling effects of hot, moist 
climates, which »e familiar as subjective experiences. 


Tue Bul. Imp. Acad. Sci. (Petrograd, March. 1915) 
contains an article by A. A. Richter and E. M. 
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Kollegorsky describing a series of experiments on the 
mechanism of photosynthesis by means of a lumin. 
escent bacterium (Photobacterium italicum). 
as the subject of their experiments two plants of 
strongly contrasted habits, Aspidistra elatior and 
Bambusa verticillata, they give the following summary 
of the results of their researches :—(1) The working 
out of a new method of the quantitative study of 
photosynthesis by the aid of luminescent bacteria. 
(2) It is established that the luminous intensity indis- 
pensable for the decomposition of carbonic acid is the 
same for plants which vary ecologically. (3) It is 
shown that the luminous intensity effecting the libera- 
tion of oxygen in photosynthesis may be in the case 
of plants possessing special light-collecting apparatus 
much lower than for those not so provided. 


Mucu valuable meteorological and magnetical work 
is being done at Hongkong, and the report of the 
director, Mr. T. F. Claxton, has just reached this 
country. Continuous photographic records are being 
maintained showing the variations of barometric 
pressure and temperature, and there are daily auto- 
matic records of the direction and velocity of the 
wind, the amount of rain, duration of sunshine, and 
the relative humidity of the air. Eye observations of 
many of the elements are also made each hour. 
Attention is directed to the defect of wind velocity 
which has been noticed for several years past, and 
this has hitherto been attributed to instrumental 
rather than climatic causes. The decrease has 
occurred more or less steadily from 1884 to 1915. A 
similar defect in the wind velocity has been noticed 
at the Royal Alfred Observatory, Mauritius. The 
director of the Mauritius Observatory, in a recent re- 
port, remarks: ‘‘There is now reason to believe that 
the low velocities during the years 1901-11 are almost 
entirely climatic, and due probably to a_ periodic 
oscillation in this element." At Hongkong the 
decrease in the mean velocity of the wind is said to 
be far greater than the secular variations in any other 
element, and must, in the opinion of the director, at 
least in part, be attributed to instrumental causes. 


Tue Journal of the Franklin Institute for August 
contains a paper by Prof. Kennelly and Messrs. 
Achard and Dana, of the Massachusetts Institute of 
Technology, dealing with the increase of the resist- 
ance of standard forms of track and contact rails 
when the current through them is an alternating 
instead of a direct one. The currents used were 
sinusoidal of frequencies from 25 to 60 per second, 
and varied in root mean square values from 10 to 800 
amperes. Both the alternating potentiometer method 
of comparing voltages down the rail and a manganin 
strip in series, and the dynamometer method of 
measuring the current and the active and reactive 
components of the voltage down the rail, were found 
satisfactory. The ratio of the resistances with alter- 
nating and direct currents increased with the magni- 
tude of the currents to a maximum, at which it re- 
mained in most cases, but.in a few cases it diminished 
again. The ratio, when a maximum, had values about 
7 for track and 12 for contact rails at a frequency 25, 
and varied nearly as the square foot of the frequency. 
The best form of rail is discussed, and it is shown 
that theory reproduces the observations with a fair 
degree of accuracy. 


We have received from Mr. Oertling a copy of his 
recently issued catalogue of balances and weights. 
This firm claims that all its balances, etc., are, and 
always have been, manufactured in London. On com- 
parison of the present list with that issued in 1909, we 


Taking 


seven years ago appear in the new catalogue; the 


prices, however, have increased in a proportion vary. 
ing from 19 to 26 per cent., presumably owing 
to the general increase in cost of commodities 
and labour due to the war. Several balances designed 
especially for the Royal Arsenal, Woolwich, the Air. 
craft Factory, the Admiralty, and for explosives fac. 
tories now appear for the first time. One of these js 
specially adapted for rapidity of weighing. Except in 
.one item the weights are listed precisely as in the 
1909 catalogue. The exception is that a cheap set has 
been introduced for school use. The increase in price 
of the sets of weights is not so large, varying from 
II to 20 per cent., except in one instance. 


WE learn from the Engineer of September 1 that 
the Reclamation Service of the United States has 
recently finished at Elephant Butte, about twelve miles 
west of Engle, the dam which forms the keystone 
of its great water storage project in New Mexico. 
The work, which has been under construction since 
Ig1I, is designed with the object of providing water 
for irrigational purposes, by means of the storage of 
the flood waters of the Rio Grande, which are to be 
distributed at various points downstream, so that a 
total area of 185,000 acres will be brought under treat- 
ment. The district has a general elevation of 3700 ft. 
above sea-level; the climate is mild, and the tempera- 
ture fairly equable throughout the year; the annual 
rainfall is about 10 in. It is thus a suitable location 
for husbandry, if the soil be adequately watered. The 
lake, or reservoir, which has been formed by dam- 
ming the cafion of the Rio Grande at Elephant Butte, 
has, when full, a storage capacity of 862,200 million 
gallons, a surface area of 42,000 acres, a maximum 
length of 45 miles, a maximum depth of 193 ft. (the 
average is one-third of this), and a shore line of some- 
thing above 200 miles. The dam contains 610,000 
cubic yards of masonry, estimated to weigh about a 
million tons. It is not quite so imposing a structure 
as the two earlier dams built by the same service, but 
it is nevertheless a notable engineering achievement, 
and the outlay of about 1,000,000l. on the scheme will 
probably be considered but a moderate price to pay 
for the benefits which are expected to be derived from 
the undertaking. 


Mr. A. T. Hopwoop writes to say that the display 
of aurora described by Mr. Denning in Nature of 
August 3, was visible in Manchester about 11 p.m. 
(Summer Time) on the night of August 26. 


Economic pamphlets on ‘The House-Flv as a 
Danger to Health,” ‘“‘The Louse and its Relation to 
Disease,” and ‘Fleas as a Menace to Man and 
Domestic Animals,’’ have already been published by 
the British Museum (Natural History), South Ken- 
sington. Three further pamphlets on, respectively, 
“Mosquitoes in Relation to Disease,” ‘‘The Bed-Bug 
and its Relation to Disease,” and ‘Ticks, etc., In- 
jurious to Man,” are in preparation. 


OUR ASTRONOMICAL COLUMN. 


MEASUREMENT OF CLOSE SOLAR LiNnES.—As a pre- 
liminary to the determination of the wave-lengths of 
solar lines in international units, and in connection with 
the search for mutual influence between neighbouring 
lines, Dr. C. E. St. John and Miss Ware have made 
a careful study of the difficulties attending the precise 
measurement of closely adjacent lines (Astrophysical 
Journal, xliv., p. 15). icrometric measurements 


were made by at least two observers upon a series 


notice that with few exceptions all the balances listed , of spectrograms representing the first five orders of 
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the 30-ft., and the first order of the 75-ft. spectro- 
graph, and in the case of the closest pairs curves were 
also obtained with the registering photomicrometer ; 
the separations derived by the latter process appeared 
to be least affected by accidental or systematic errors. 
The mean separations determined at Mount Wilson by 


indicated by Rowland’s tables, the difference varying 
inversely as the separation. For six pairs, mean 
separation 0-274, the difference was +0-003; for eight 
pairs, mean separation 0-145, it was +0008; and for 
eight other pairs, mean separation 0-075, it was 
+0013. These differences are regarded as being prob- 
ably due to errors in the Rowland values. 
micrometer values were found to vary with the width 
of the slit and the density of the spectrograms; what- 
ever decreased the intensity of the space between the 
two components, as compared with the continuous spec- 
trum outside, led to over-estimation of the interval. 


upon recent attempts to detect effects due to anomalous 
dispersion. 

, The curious personal errors in the measurement of 
dese lines have also been discussed from another point 
of. view by H. H. Plaskett, in a paper entitled ‘‘ The 
Psychology of Differential Measurements’’ (Journal 
R.A.S: Canada, June, 1916; Nature, vol. xcvii., 


has previously been shown by Adams that Stars of 
small proper motion are relatively weaker in the more 
refrangible parts of the spectrum than stars of large 
proper motion, and that for stars of classes F to K 
this difference increases with advancing type. While 
the first result suggests a scattering of light in space, 
the second indicates that the absorption in the violet 
depends, in part at least, on the physical state of the 
star. This investigation has recently been extended at 
Mount Wilson by G. S. Monk, who has examined 
about 1200 plates of stellar spectra (Astrophysical 
Journal, vol. xliv., p. 45). The results are in general 
agreement with those of Adams, but show the effects 
to a less extent. All the density measures which 
could be so used were further discussed in relation to 
the absolute magnitudes of the stars, as determined 
by Adams on the basis of intensities of certain special 
lines. A relationship was thus indicated as existing 
between absolute masnitude and the relative weakness 
in the violet part of the spectra of stars having small 
proper motions, and it is concluded that the greater 
part of this effect is not due to absorption of light in 
space. It is thought probable that, with the aid of 
photographs speciallv taken for the purpose, the rela- 
tive intensity of the violet part of the spectrum, to- 
gether with spectral type, might be successfully em- 
ployed to provide fairly accurate values of absolute 
magnitudes. An additional spectroscopic method of 
determining stellar distances is thus suggested. 


OBSERVATIONS OF MINOR PLANETS IN FrRANCE.—It is 
gratifying to find that in spite of difficulties caused by 
the war, the French observatories have been able to 
secure a large number of observations of minor planets. 
A useful summary of these observations, made during 
the vear 1915, is given in the Journal des Observateurs, 
vol. i., No. 1o. Although no new discoveries were 
made by French astronomers, an abundance of precise 
observations of about 120 known minor planets were 
obtained. About two-thirds of the observations were 


made at Algiers, on plates taken with the instrument 
employed for the photographic chart of the heavens. 
In addition, numerous ephemerides, in many cases 
constructed: from corrected orbital 

issued by the Marseilles Observatory. 
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elements, were 


three methods were systematically smaller than those | 


The filar- | 


These results have evidently an important bearing | 


‘SPECTRA AND ABSOLUTE MaGNITUDES OF Srars.—It ; 


THE MARITZBURG MEETING. OF THE 
SOUTH AFRICAN ASSOCIATION, 


_*]°HE fourteenth annual session of the South African 

Association for the Advancement of Science was 
held in Maritzburg, the capital of the Province of 
Natal, on July 3-8, under the presidency of -Dr. 
| Lawrence Crawford, professor of mathematics in the 
South African College, Capetown. The meetings of 
the sections took place in what used to be the Natal 
Houses of ParJiament, the buildings of which are now 
the abode of the Natal Provincial Council. On the 
afternoon of the opening day of the session the presi- 
dent and members of the association were officially 
|| welcomed by the Mayor and Corporation of Maritz- 
| burg, and in the evening his worship gave a recep- 
tion in the Town Hall, after which the president took 
the chair and delivered his, address. 

About eighty-five papers ‘Were read in the four sec- 
tions into’ which the association is usually divided, 
and summaries of a few ofthese are given below. 
| “Prof. John Orr, who will preside over the 1917 
| session of the association, which is to be held at Stellen- 
‘bosch, Cape Province, was president of Section A at 
Maritzburg, and his presidential address, which was 
profusely illustrated by means of lantern slides, was 
‘largely a review of the progress of engineering science 
in South Africa of late years, particularly in connec- 
tion with mining operations on the Rand. 

The presidential address in Section B was given by 
Prof. J. A. Wilkinson, professor of chemistry in the 
South African School of Mines and Technology, 
Johannesburg. He laid stress on the fact that South 
Africa, continues to exist on its rich stock of raw 
materials—its exports, in addition to the raw pro- 
ducts of agriculture, being chiefly metals, crude and 
unrefined, and uncut diamonds. He devoted his ad- 
dress to urging the need of organising the, develop- 
ment of. chemical industry and research in the widest 
sense of those terms. He deplored the existence of 
the popular impression that the duties of the chemist 
and the pharmacist are identical, and to this cause 
he ascribed the fact that South African products were 
not up to the standard of imported goods. In con- 
clusion, he submitted details of a scheme for organis- 
ing chemical research in South Africa upon sound 
lines, and urged that this organisation should be 
undertaken without delay. 

Mr. I. B..Pole Evans, chief of the division of botany 
in the Union Department of Agriculture, was presi- 
dent of Section C. His presidential address took the 
form of a sketch of the rise and development of myco- 
logy in South Africa. Persoon, the father of the 
science of mycology, he pointed out, was a South 
African, having been born at the Cape in 1755, and 
some of the earliest references. to Cape fungi are in 
his ‘‘Synopsis ‘methodica fungorum,’”’ published in 
1801. Guster the course of his address Mr. Pole 

| Evans incidentally referred. to his own. appointment 
as mycologist to the Transvaal Government in 1905. 
He could not be expected to know that some years 
| previously the Cape Government, too, had put a sum 
of money on the Estimates for the salary of a myco- 
logist, but so much sport. was made of the item in 
the Cape Parliament that it was hurriedly withdrawn. 
| “The ignorance of. the subject and the vague notions 
| that people have about fungi are,’ said Mr. Pole 
| Evans, ‘‘due chiefly to the fact that most of them are. 
microscopic, and consequently cannot easily be con- 
ceived by those unfamiliar with the life of the unseen 
world.” 

Section D was presided over by Mr. M. S. Evans, 
who took as the subject of his address a survey of the 
past and present. relations of the European and Bantu 
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called the conditions of native life as they were when 
he first landed in South Africa about forty years ago. 
The influence of the white man had been in favour 
of the Bantu people, for whom it was then an idyllic 
time. In 1886 came the great discovery which altered 
the whole social and economic position, not’ entirely 
to the native’s advantage. Since then two waves of 
cattle disease—first rinderpest and then East Coast 
fever—swept across the territories, and an economi- 
cally free people with considerable assets has been 
transformed into a community of debtors. Now educa- 
tion has come, and along with it unrest, the old life 
no longer satisfying, and so capacity has brought 
about a hunger to take a higher position. The ques- 
tion is now one which calls for scientific treatment, 
for investigation, for careful generalisation, and for 
application to the welfare of mankind. 

f the papers read at the various sectional meet- 
ings little can be said here. In Section A there were 
mathematical papers by Sir Thomas Muir and Prof. 
Roseveare, and papers on industrial development by 
Prof. Orr and Mr. Kenneth Austin; but those which 
attracted most popular notice were two short ones on 
daylight saving and the metric system respectively by 
Mr. R. T. A. Innes, of the Union Observatory. The 
principles advocated in both these papers were unani- 
mously affirmed by Sections A and D meeting jointly, 
and resolutions were passed urging the Union Govern- 
ment to adopt those principles. 

In Section B a highly important compilation of 
analytical figures from various sources was submitted 
by Prof. M. Rindl, of Grey University College, Bloem- 
fontein, in a paper on the medicinal springs of South 
Africa. Dr. C. F. Juritz read two papers: one on 
the wheat soils of the Alexandria district, a tract: of 
country where wheat once flourished, but in which 
there has been great deterioration during recent 
vears; another on experiments with sugar beet in 
South Africa, bringing up to date the record of in- 
vestigations which had already formed the subject of 
two previous papers by the author. Dr. A. L. du Toit 
contributed a paper on the occurrence of molybdenum 
in Natal, where the metal is present in the unusual 
condition of an impregnation in coarse sandstone of 
Upper Triassic age. In a paper on Fischer’s syn- 
thesis of tanning materials the president of the 
section hinted at the possibility of synthesised 
depsides proving a formidable rival to the Natal wattle 
industry. 

Section C had a very large number of papers, and 
only verv few of these can be so much as mentioned 
here. Mr. J. L. Henkel, Conservator of Forests for 
the Natal Province, contributed three papers on dif- 
ferent phases of forestry in Natal, and there were 
other papers on the subject by Mr. T. R. Sim, who 
also read a paper on wattle growing, another paper 
on the entomological aspect of the latter subject being 
read by Mr. C. B. Hardenberg. Four papers, having 
as their respective subjects the mealv bug, the Argen- 
tine ant, the house fly, and the cultivation of strains 
of beneficial insects, were submitted by Mr. C. W. 
Mally. Dr. Ethel Doidge contributed three important 


papers on bacterial diseases in citrus and pear blossom | 
Mr. F. Vaughan Kirby read. 


and on.citrus canker. 
a paper on game: protection in Zululand, while Mr. 
D. T. Mitchell discussed the association of game in 
Zululand with tsetse-fly disease. Mr. W. R. Tucker 
gave an account of the progress of the Natal sugar 
industry, and Mr. W. H. Scherffius discussed the 
cotton-growing industry. 

Section D, too, was fully supplied with papers, so 
much so, indeed, that next year will see it divided 
into ‘wo sections, the council having decided to estab- 
lish « new section, E, specially for native affairs, a 
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races in Natal and the surrounding districts. He re- | subject which has engrossed much attention in Section 


D during the last three sessions. Two papers in this 
section by the Rev. Noel Roberts, illustrated with 
lantern views, on ‘‘Rock Paintings in the Northern 
Transvaal”? and on Bantu Methods of Divination,” 
were both highly appreciated. The Rev. W. A, 
Norton read an informative paper on Bantu move- 
ments in Africa, illustrated by African place-names, 
Another paper of similar character was read by the 
Rev. John R. L. Kingon on the place-names of the 
Tsolo District. One of the most important papers 
read in Section D was delivered by the Rev. B. P. J. 
Marchand, and gave an account of the history and 
operations of the labour colony at Kakamas, on the 
banks of the Orange River. A valuable paper en- 
titled ‘‘The Relation of Production to Consumption,” 
by Mr. P. J. du Toit, Under Secretary for Agriculture, 
indicated the growth of South African farming indus- 
tries, and advocated, as channels for constant progress, 
the increase of the European population, the develop- 
ment of fresh markets, and the educational and social 
advancement of the natives. Dr. Loram read a paper 
comparing the mentality of natives and Europeans in 
view of the theory of arrested development of the 
former. The Rev. A. T. Bryant gave two papers on 
the religion of the Zulu, and the concluding paper of 
the session was read by the Rev. J. R. L. Kingon 
on native education. Mr. Kingon said that this sub- 
ject was one of supreme concern to the South African 
nation. Originally, the deliberate policy of the Im- 
perial Government had been to provide native educa- 
tion as an insurance against Kaffir wars, but to-day 
the problem is chiefly economic and moral, and on 
both grounds he urged that the argument against 
native education is erroneous and unsound. 

During the session two evening discourses were 
delivered, one at Maritzburg by Mr. C. P. Lounsbury, 
chief entomologist of the Union, on ‘Scale Insects 
and their Travels,’ and the other at Durban by Mr. 
R. T. A. Innes, Union astronomer, on ‘‘ Astronomy.” 

On the first evening of the session, after the presi- 
dential address, the president presented to Mr. T. R. 
Sim, in recognition of his botanical researches, an 
award of sol. and the South Africa medal for 
achievement and promise in scientific research, the 
fund for the annual presentation of which was raised 
by the British Association during its visit to South 
Africa in 1905. €:-B: 


ECONOMIC HISTORY OF THE UNITED 
STATES.} 


[* 1904 work was commenced upon an extended 
study of the economic history of the United 
States, under the auspices of the Department of 
Economics and Sociology of the Carnegie Institution 
of Washington. The subject-matter of this study was 
divided into twelve departments, and the two volumes 
before us represent the contribution to learning of the 
Department of Domestic and Foreign Commerce. 
They include six parts, deafing respectively with 
‘American Commerce to 1789,” ‘‘The International 
Commerce of the United States,” ‘‘The Coastwise 
Trade,” ‘‘The Foreign Trade of the United States 
since 1789,"’ ‘‘ American Fisheries,"’ and ‘‘ Government 
Aid and Commercial Policv,’’; which are based, in 
part, upon monographs, some: of which have ‘not 
been published. Vol. ii. contains a classified biblio- 
graphy which runs to 24 pp., and vol. i. gives 10 pp. 
to notes and a bibliography concerning American 
1 “* History of Domestic and Foreign Commerce of the United States.” 
Vol. i. By K. R. Johnson, T. W. Van Metre, G. G. Huebner, and D. S 


Hanchett. Pp. xv+363. Vol. ii. Pp. ix+398. (Washington: Carnegie 
Institution, 1915.) 
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Colonial commerce; there are three important rail- 
way and three usetul fishery maps, 

On the whole, the work achieves an object of 
notable importance—a comprehensive summary of one 
department ‘of American history. There has been a 
development in time, but the more important changes 
have been spatial, so that the underlying unity of the 
work is geographical rather than historical; spread 
over an extensive area, the people have always tended 
towards sectional interests, and the chronological 
sequence of events necessarily depends upon a con- 
tinuous adjustment to new topographical conditions. 
In the earlier periods the exchanges were triangular 
in character; at first, from the north-eastern coast- 
lands ships carried produce to the West Indies; the 
goods were, practically, exchanged for sugar, which 
went to Great Britain, and were there exchanged for 
British manufactured products to be sent to Boston; 
later, when the Middle West became populous, farm 
produce from the Ohio districts went down the 
Mississippi, was exchanged for cotton, which was sent 
coastwise to New York, and was there exchanged for 
manufactured goods, which went west to the Ohio. 

The gradual substitution of direct trading based 
upon increased facilities of ship, canal, and railway, 
upon increased divergence of fundamental interest as 
the several areas confined attention to one or other 
definite form of production, and upon the increased 
quantity of coin and coin equivalent in the country, is 
resolved into a commentary upon the steady develop- 
ment of the natural resources »f the United States. 
Tobacco and cotton exports from the plantation States, 
direct trade with the West Indies (which was always 
of paramount importance), and direct trade, at a later 
date, with the Far East, gradually gave the ‘United 
States the largest mercantile fleet in the world, and 
despite piracy and privateering, this predominance was 
maintained until the substitution of,iron for timber 
in the construction of the hulls of ships. The story of 
the limitation of the fisheries, and of the decline of the 
whale fishery, helps to explain the smallness of the 
United States marine, both commercial and naval, at 
the present day. 

The facts for the years 1860, 1880, and 1900 show 
that the production of maize, wheat, oats, and butter 
was at least trebled; coal production advanced from 
13 to 241 million tons annually, petroleum from a half 
to 64 million barrels; the numbers of wage-earners 
engaged in manufacturing increased from 13 to 5} 
millions, and the manufactured products increased 
from 377 to 2600 million pounds sterling. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Tue extension of the London (Roval Free Hospital) 
School of Medicine for Women at Hunter Street, 
Brunswick Square, W.C., will be opened by H.M. the 
Queen on Monday, October 2, at 3 p.m. 


By the death, on September 1, of Mrs. William 
Jackson, widow of Mr. William Jackson, of Thorn- 
grove, Aberdeen, a large sum becomes available for 
the founding of a chair of engineering in the Univer- 
sity of Aberdeen. 


ARRANGEMENTS have been made by the Cheshire 
County Council Education Committee with the authori- 
ties of McGill University, Montreal, which will permit 
of engineering students winning technological scholar- 
ships in Cheshire to have a portion of their three 
vears’ training at McGill University. 


It was announced in our issue of August 31 (vol. 
XCVii., Pp. 555) that the Weardale Lead Company is 
establishing two mining scholarships, each of the value 
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of 6ol., in connection respectively with the Royal 
School of Mines and Armstrong College, Newcastle- 
upon-Tyne. The former scholarship will be known as 
the ‘‘ Richardson,” and the latter, a correspondent in- 
forms us, as the ‘‘Cameron-Swan,’’ and not the 
‘*Cameron,”’ as stated in our note. 


THE syllabuses of classes which begin at the Sir 
John Cass Technical Institute, Aldgate, on September 
25 has now been issued. The courses of instruction 
are specially concerned with the technical training of 
persons engaged in chemical, metallurgical, and elec- 
trical industries. In addition, facilities are offered for 
special investigation and research. We notice that the 
curriculum in connection with the fermentation indus- 
tries includes courses in brewing and malting and the 
microbiology of the fermentation industries. In the 
metallurgy department advanced courses are provided 
on gold, silver, and allied metals, on metailography 
and pyrometry, and other important technical subjects. 

An abridged calendar for the forthcoming session of 
the London School of Economics and Political Science 
(University of London) has been issued. One of the 
objects of the school is to supply liberal courses of 
education specially adapted to the needs of persons 
taking up any kind of administration, such as the 
service of any Government or local authority, or the 
higher branches of commerce and industry. Courses 
of study are arranged also for students desiring to 
graduate at the University of London in the faculty 
of economics. The school is provided with a research 
department in which the methods of utilising great 
libraries and collections of material are explained and 
hints are given in the prosecution of research. The 
time-tables of lectures and classes printed in the calen- 
dar are comprehensive and exhaustive, and the list of 
lecturers includes the names of many distinguished 
authorities. 

THE new session of the Battersea Polytechnic begins 
on September 19. In the day technical college, courses 
have been arranged in civil, electrical, motor, and 
chemical engineering, and full preparation for degrees 
in science at the University of London. The depart- 
ment of hygiene and physiology provides training for 
women sanitary inspectors and health visitors. Full 
evening courses will be held in a great variety of sub- 
jects in science, technology, and commerce. Special 
classes for the training of men and women munition 
workers are held, and the manufacture of munitions 
for the Admiralty is undertaken. At the request of the 
War Office, a full-time course in engineering for men 
of the Royal Flying Corps has been arranged. Red 
Cross classes for women in the subjects of first aid, 
home nursing, cookery, and laundrv work are also 
held. In addition, the members of the chemistry de- 
partment have been engaged on the preparation of 
chemical substances for the War Office, and the 
staff of the physics department has assisted in the 
testing of optical instruments for the Ministry of 
Munitions. 


SOCIETIES AND ACADEMIES. 
Paris. 

Academy of Sciences, August 28.—M. Paul Appell in 
the chair.—A. Lacroix: The. constitution of the vol- 
canic rocks of the archipelago of the Comores. This 
archipelago is entirely volcanic, and geological re- 
searches are carried out with difficulty; basaltic tufa 
predominates, and the porous rocks have undergone 
profound alteration. The tropical vegetation is very 
intense and effectually hides the subsoil. A chart of 
the geological formation of the Grand Comore is given, 
together with six complete chemical analyses of typical 
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rocks.—M. Friedmann: The vortices in a liquid at 
variable temperature.—L, Hartmann: The determina- 
tion of the mechanical equivalent of heat by the 
method of Hirn. It is shown that the hypothesis 
which forms the basis of the determination of Hirn 
is not confirmed by experiment.—C. Camichel: The 
amplitude of the odd harmonics in the strokes of a 
hydraulic. ram.—G. A, Le Roy: A reagent for free 
chlorine in. drinking water.. The amount. of free 
chlorine in drinking water which has been purified by 
means of hypochlorites is at present controlled by the 
well-known iodide of starch reaction. The new re- 
agent suggested, which has a higher sensibility than 
the iodide of starch, is the chlorohydrate of hexa- 
methylparaminotriphenylmethane. The violet colour is 
fermed immediately, and its intensity is proportional 
to the amount of free chlorine present. Water con- 
taining only three hundred millionths of chlorine gives 
a visible reaction with the new reagent; about three 
times this quantity is necessary to show the iodide of 
starch reaction. Details for the preparation and use 
of the reagent are given. 


Care Town. 

Royal Society of South Africa, July 19.—Dr. L. 
Péringuey, president, in the chair.—E. J. Goddard: 
Pelodrilus- africanus, a new Haplotaxid from South 
Africa. The species here described constitutes the first 
representative of the family Haplotaxide recorded from 
South Africa. Of the two genera included within this 
family, one—Haplotaxis—is represented by fresh-water 
species in Europe, North America, and New Zealand, 
while the remaining genus—Pelodrilus—is represented 
in New Zealand by a species inhabiting damp earth. 
The African species is to be included in the latter 
genus. The specimens were obtained in mud on 
Sneeuw Kop, near Wellington, Cape Province, at an 
elevation of 5000 ft. above sea-level. The length varies 
from 20 to 40 mm.—Paul A. van der Bijl: Note on 
Polysaccum crassipes, a common fungus in Eucalyptus 
plantations around Pretoria. Polysaccum crassipes is 
so common in Eucalyptus plantations around Pretoria 
that it appeared interesting to determine in what rela- 
tion it stood to the Eucalypti. The investigation was 
begun at the Botanical Laboratories, Pretoria, and 
afterwards concluded at the Natal Herbarium, Durban. 
The morphology of the fungus is briefly dealt with 
and foilowed by suggestions which indicate that the 
relation between the fungus and host is one of sym- 
biosis. 

CaLcutta. 

Asiatic Society of Bengal, August 2.—Dr. N. Annandale : 
Zoological results of a tour in the Far East. I., The 
Mollusca of Lake Biwa, Japan. Lake Biwa, as might 
be expected from its geographical position and from 
what is known of the fauna of Japan generally, seems 


.to be, so far as the Mollusca are concerned, the meet- 


ing-place of two lines of migration, one coming from 
the north, the other from the south. 
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Hilger Wavelength Spectrometer on Universal Base 


The above instrument, besides possessing all the advantages of the ordinary Hilger Wavelength Spectrometer, 
will take the following accessories among others :— 


CAMERA. 


PHOTOMETER ATTACHMENT converting it into an accurate wavelength spectrophotometer. 
INFRA RED accessories suitable for experiments on aqueous solutions, &c., enabling readings to be taken up to 


L. 2000 pp. 
MICHELSON ECHELON. 


LUMMER-GEHRCKE PARALLEL PLATE. 


FABRY-PEROT ETALON. 


Full particulars will be found in sections “ DD,” “F,” and “0” of our catalogue, post free, 


ADAM HILGER, Lro., 75a Camden Road, London, N.W, 
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Raphael Meldola: Reminiscences 


by those who knew him. With a Chronological 
List of his Publications (1869-1915), “dited by 
James Marcuant. With a Prefac by the Right 
Hon. Lorp Movutron. 

In addition to a biographical memoir by Sir Willia » A. 
Tilden, the volume contains tributes and reminiscences of 
this eminent scientist. Dr. M. O. Forster, Professors 
W. E. Dalby, W. J. Pope, E. G. Coker, A. G. Green, 
and Sir T. E. Thorpe, with the late Silvanus P. Thomp- 
son, speak of his work in chemistry. 

His activities as naturalist and astronomer are eealt 
with by Professor E. B. Poulton, Sir Archibald Geikie, 
Sir F. C. Gould, Sir Alexander Pedler, Sir Norman Lock- 
yer, and others. A valuable addition to the volume is the 
complete Bibliography of Professor Meldola’s writings. 


With 32 full-page Plates and other Illustrations. 
Demy 8vo. Gd. net. 
An Important New Work of Special Interest to Arboriculturists, 
Foresters, and Fruit Growers. 


Tree Wounds and Diseases: 


Their Prevention and Treatment. With a Special 
Chapter on FRUIT TREES. By A. D. Wenssrer, 
Author of ‘ Practical Forestry,” ‘‘The Forester’s 
Diary,” &c. 

Among the subjects dealt with are: Decaying Trees, 
Hollow Trunks, Support of Heavy and Diseased Branches, 
Injured Bark, Pruning, Injuries from Fungi and Insects, 
Injuries from Animals & Birds, Preservatives & Materials. 


LONDON : 
WILLIAMS & NORCATE, 14 Henrietta St., Covent Carden, W.C. 


CHEMICAL 
GLASS WARE 


BRITISH MADE. 


( W ) BRanD. 
MANUFACTURED BY 

WOOD BROS. GLASS CO., Ltd., 
BARNSLEY. 


Stock in London, in Two Qualities: 


For Ordinary Laboratory Purposes and 
Highest Resistant. 


AGENTS : 


WILLIAM TOOGOOD, Ltd., 


77 SOUTHWARK STREET, LONDON, S.E. 
Price List on Application. 
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DENT’S ASTRONOMICAL CLOCKS 


SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES £21 & UPWARDS N AT U R E 


Pe Nature says: ‘ Should find its way into many 
7. or the sum of they supply The number for last week (Sept. 7) contained :— 
clock with a 10-inch dial, dead-beat escapement, and The Peoples and Languages, - Sierra Leone. 
wooden rod seconds pendulum, in a ‘coal mahogany By Sir rH Jounston, G.C.M , K.C.B. 
and after examining the we have no Ame rican study. 
it rr of cheapness. 
= The Kinetic Theory Revived. By G. H. B. 
E. DENT & CO., Ltd., Mendelism on the Farm. 
Watch, Clock, and Chronometer Makers. Highway Engineering. By T. H. B. 
By Special Appointment to H.M. the King. Our Bookshelf. 


Mahere of the Great Westminster Clock, Big Ben. Makers of otters to the Editor :— 


Observations on the Excitation of Helium Spectra. 
Prof. O. W. RicHarpsoy, F.R.S.; Dr. C. B. 
Ouly & DENT Bazzon1.—The late Prof. James Geikie. Dr. MARION 


61 STRAND, I. NEwBIGIN. 
AND 4 ROYAL EXCHANGE, LONDON. A Treatise on Electricity. (Il/ustrated.) By H. S. A. 
@ 3 Grand Prises and 1 Gold Medal Franco-British moot Astronomy and the Zodiae. (J//ustrated.) 
Exhibition. JosEPH OFFoRD. 


The Prevention of 5 ag at Sea. 


Prof. T. G. Brodie, F.R. 
Scientific and Industrial Research. 
An acceptable present for a Scientific The British 
naugura ress (Abridge y Sir ARTHUR 
man would be some of the Steel and D.Litt. LLD., Pea. Exte. 
Photogravure portraits contained in ordinary Professor of Prehistoric Archeology, 
the series of Oxford, Correspondant de l'Institut de France, &c., 
President. 
Scientific Worthies Our Astronomical Column. 
_ The Amsterdam Colonial Institute. 
a list of which will be sent to Land-slides on the Panama Canal. By Dr. 
VAUGHAN CORNISH. 
any. by the wblishers University and Educational Intelligence. 
application. Societies and Academies. » Books Received. 
‘ 64d. from residents in the British Isles, or of 7a. from residents abroad. 


VOLUME II. NOW READY. 


The Deposits of the Useful Minerals & Rocks; 


Their Origin, Form, and Content. By Dr. F. BEYSCHLAG, Prof. J. H. L. VOGT, 
and Dr. P. KRUSCH. Translated by S. J. TRUSCOTT, Associate Royal School of Mines, London. Vol. II. 
LODES—METASOMATIC DEPOSITS—ORE-BEDS—GRAVEL DEPOSITS. With 176 Illustrations. 8vo, 
20s. net. Previously published: Vol. [. Ore-Deposits in General—Magmatic inne Deposite— 
Tin Lodes—Quicksilver Lodes. With 291 Tilustretiona. 8vo. 18s, net. 

*,* These two volumes form the complete work on Ore-De 


NATURE.—“ The treatise is a valuable addition to the literature of ore-deposits, a the translator deserves high 
praise for the’ way in which he has done his work.” 


Macmillan’s Geograp phical | Exercise Books. 


With Questions by B. C. WALLIS B +S. Sewed. THE BRITISH ISLES. 7d. Key. 2s. 
net. If. EUROPE. 7d. Key. 2s. 6d. net. III. “THE BRITISH ‘EMPIRE. 7d. Key. 2s. 6d. net. IV. THE 
AMERICAS. 7d. V. ASIA AND AUSTRALASIA.. 7d. 


MACMILLAN AND CO., LTD., LONDON. 


' St. Martin’s Street, London, W.C. 


NOTICE. 


For the convenience of readers of NATURE wishing to 
inspect books published abroad which have been reviewed 
in NATURE such volumes are kept for the period of 
six months at the publishing office of the journal. The 
books are retained for the purpose of examination free 
of charge. 
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THE BRITISH OXYGEN COMPANY LTD, 


rks for the production of Oxygen and other gases in London 
and Stratford) Birmingham, Cardiff, 
Wolverhampton, Manchester, Birkenhead, Sheffield, 

Newcastle-on-Tyne, Glasgow, and Sydney, N.S.W. 


The Company was formed in 1886 as Brin’s Oxygen Company to 
develop means for the production of Oxygen on an industrial scale. : 

The Company is not only the acknowledged pioneer of the Oxygen 
Industry, but possesses the largest organisation in the World for the 
production and distribution of that gas. 

The Company also manufactures and supplies in cylinders, 
NITROGEN, HYDROGEN, CARBONIC ACID, and other gases. 

The Company has developed an extensive engineering business, and 
has specialised in the design and manufacture of Plant for the production 
and separation of gases by liquefaction, electrolysis, and other methods. 

The Company is the exclusive manufacturer in the United Kingdom 
of apparatus tor metal cutting by Oxygen, and also manufactures well- 
known types of gas Kegulators, Oxy-Acetylene and other blowpipes, and a 
large variety of apparatus for use with gas cylinders. 

For illustrated price li-ts and full particulars application should be made 
to any of the Company’ Works or to the Head Office, Elverton Street, 
Westminster, S.W. 


SECOND-HAND DEPARTMENT 


Microscopes, Telescopes, Spectroscopes, etc., 
by the best makers at moderate prices. 
- Instruments Bought, Taken in Exchange, or Sold on Commission, 


JOHN BROWNING, 146 STRAND, LONDON. 
ROCK-FORMING MINERALS 


in great variety and of all sizes. 


MINERALS FOR ECONOMIC PURPOSES 
OF ALL KINDS. 
Minerals for all Scientific Work can be supplied by 
JAMES R. GREGORY & Co., Mineralogists, &c., 
189 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


Telegrams : ‘‘ Meteorites, London.” Telephone: Western 2841. 
LIVING SPECIMENS FOR 
THE MICROSCOPE. 
Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fioscularia, Stephanoceros, Melicerta, and many 


other specimens of Pond Life. Price 1s. 6d. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— : 
Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onum; Hormiphora (preserved) ; ptoplana ; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 

Salpa (preserved), Scyllium, Raia, &c., &c. . 
or prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR COLLECTORS OF INSECTS, BIRDS’ EGGS AND SKIN8, 
MINERALS, PLANTS, &c. 
N.B.—For excellence and superiority of Cabinets and Apparatus, 
references are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, 
Drawing Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 

All Books and Publications (New and Second-hand) on Inseets, 
Birds’ Eggs, &c., supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
FULL CATALOGUE POST FRh. 


FOR ALL KINDS OF EDUCATIONAL 


Mineral Material, 


COMMON ORGS, and SELECT CRYSTALLIZED 
SPECIMENS, at ALL PRICES. 
G. H. RICHARDS & CO., 


Dealers in all kinds of British and Foreign Mineral Specimens. 
PRICE LISTS FREE. 


48 Sydney Street, Fulham Road, South Kensington, London, $.W. 


SKELETONS ®&SKULLS 

Specimens and Preparations for Teaching 

BIOLOGY & ZOOLOGY 
and for Museums. 

Lists ON APPLICATION. 
EDWARD GERRARD & SONS 
Osteologists and Taxidermists, 
NATURAL HISTORY STUDIOS 
6I College Place, 
Camden Town, London. 


Collectors, Students & Science Masters 


are cordially invited to inspect 


RUSSELL & SHAW’S 


Choice Stock of British and Foreign 
WINE RAILS 
AT 


38 CT. JAMES STREET, BEDFORD ROW, HOLBORN, W.C. 


Catalogue and Lists of Choice Minerals on application, 


No. 19 Bus passes top of Gt. James Street. 


Editorial Communications to the Eaitor. 
1 elephone—Gerrard, le 


& & 
Half-yearly (26 Numbers) -~- 0 14 6 
Quarterly (13 Num»rs)... 

(A che ge of 6d. is made for cha 
Cloth Cases for binding “‘ Nature” are issued at 


NOTICE.—Advertisements and business letters for *‘Nature” should be addressed to the Publishers; 
The telegraphic address of “ Nature” is * 


SUBSCRIPTIONS TO. “NATURE.” 


*Phusis,” London. 


To all Places Abroad :— £af& 
Half-yearly (26 Numbers) — 
Quarterly (13 Numbers).. 0 890 


nging Scotch and Irish Cheques.) 
ls. 6d. each, and can be sent post free for Is. 9d. 


OFFICE: ST. MARTIN’S 


NET CHARGES ADVERTISEMENTS. 


First Two Lines in Column ... -'0 2 6] One Sixth Page, or One Third Col. 1 3 6 
Per Line after... uarter Page, or Half a Column .. 1 15 0 
One Sixteenth Page, or Eighth Col. 0 10 0 alf a Page, or a Column wear 2S 
One Eighth Page, or Quarter Col... 0 18 6 | Whole Page «=. -. ‘ 6 60 


For the re-direction of replies to advts. a charge of 3d. per advt. is 
Cheques and Money Orders should be Crossed and made payable to MACMILLAN © CO., Limited. 


made. 


STREET, LONDON, W.C. 
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Petrological Microscopes RH E 0s T AT 


In a variety of models, from that of simple 
design for elementary work to that of the 
most complete for the highest research work. 


Full particulars: of 
Petrological Microscopes, 
also of 

POLARISING 
PROJECTION 
APPARATUS, 
on application. 


Microscopes (including 
High- Power Binocular), 
Apo- 
chromatic), icrotomes, 

NEW LIST NOW READY 
micrographic Apparatus, 

ves, est rd 
Glass Tubing, Pyrometers, Feb. 10, page 658.) 
Strainmeters, etc. 


OGILVY « Co. ISENTHAL & CO. 
18 BLOOMSBURY SQUARE, LONDON, W.C. DENZIL WORKS, WILLESDEN, LONDON, NW. 


Telephone: 1674 Gereerd. > Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, Ec. 


Some Features in 


WATSON’S “VERSALIC” 1/12 in. OIL IMMERSION OBJECTIVE. 

S It has no equal for Laboratory purposes, and is particularly designed for hot climates. 
The British Science Guild bas recommended that Objectives should be sterilised before screwing home, to 

prevent Es" of fungus, &c., in hot climates. This is done in the “ Versalic” y in. ; 
e B.S. Guild also recommended that the mounting should be of a colour to make the Lens easily dis- 

tinguishable. The ‘‘ Versalic” yy in. is finished black. F 

In addition, the lenses are Nor set in their Cells with cement, which is apt to become unreliable, but all lenses 
are fixed with a metal bezel ; they cannot therefore become disp'aced, the front lens cannot be ‘‘ pushed in.” 
i: distance of ex: ional length—the maximum that can be given with maintenance of immersion oil 


Mechanical Th 
Points. 


Optical contact. Unusuaiiy flat field. Corrected for use on stained objects. 3 ; 
Points. Magnifying power is that of other yy in. Lenses to which Laboratory workers are accustomed, viz. yythin. It 
is a nominal 7, in. Definition is superb, and the Lens a pleasure to use. 
The Objective is British made. It is eo for the Bacteriologist. It is especially recommended for hot 
climates. It stand continuous rough working. 
PRICE £5. IMMEDIATE DELIVERY. 
WATSON’S MICROSCOPES are reliable and accurate. The demand exceeds the supply because their works are necessarily 
divested to Optical Munitions. Inquiries are invited, and an approximate date for deliv: ry will always be given. 
Send for MICROSCOPES and ACCESSORIES (No. 2) PHOTOMICROGRAPHIC APPARATUS \ Post free on 
Catalogues | MICROSCOPES for METALLURGY (Ne. 2) MICROSCOPIC OBJECTS (No. 3) request. 


W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C. (Estd. 1837). 
Depots—2 EASY ROW, BIRMINGHAM : & 78 SWANSTON ST., MELBOURNE, AUSTRALIA. A. H. BAIRD. LOTHIAN ST. EDINBURGH 


SPENCER MICROSCOPES 


:Most. Up-to-date Designs. 
‘Very Best Material and Workmanship. 
STANDLEY BELCHER & MASON, 
CHURCH STREET, BIRMINGHAM. 


Printed in Britain by R. Cray & Sons, at Brunswick Street, Stamford Street, S.E., and by MacmILLan Co., Limi TED, 


Martin's Street, London, W.C., and THe MacmiLcan Co., 66 Fifth Avenue, New York.—Tuurspay, September 14, 1916. 
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